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ENTHUSIASTICALLY RECEIVED! 


* WIDELY ACCEPTED! 


WELL ESTABLISHED! 


THE PHARMACOLOGICAL BASIS OF THERAPEUTICS was enthusiastically 
received, has been widely accepted, and is well established as one of the great medical 
books of this generation. In its present edition (the first) it continues to receive praise 
and to lead in its field as a text for the undergraduate student and as a reference for the 
practitioner. 

Authors and publishers alike wish that we could announce a new second edition of this 
monumental text in the immediate future, but we cannot. Doctors Goodman and Gil- 
man have long been hard at work on the preparation of the manuscript for the second 
edition, but the extreme care and tremendous amount of research necessary for the 
revision of such a large and important work prove to be a time-consuming task. It will 
be impossible for a new second edition to appear before the summer of 1950. 

We make an announcement of this fact because we are receiving literally hundreds of 
inquiries concerning the possible appearance of the second edition. In the meantime 
the continued demand for this text has made it imperative that we reprint time and time 
again. We are at this moment requesting an additional reprint to 

provide for your needs until the new edition can appear. 


COMPAN 


oo Fifth Ave. New Yor 


THE 
MACMILLAN Kirt 
COMPANY 


60 Fifth Avenue 
New York Il, N. Y. NAME-- 


ADDRESS 


me the following * 
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Gray’s Anatomy 


of the Human Body 


Edited by CHARLES MAYO GOss, M.D. 
Managing Editor of the Anatomical Record; Professor and Head of Department of Anatomy, 
Louisiana State University, New Orleans 


New (25th) Edition 


Gray's Anatomy of the Human Body, the 
greatest of all textbooks on the subject, 
is now in its new (25th) edition. The 
text has been thoroughly revised through- 
out and many illustrations have been re- 
placed or added wherever research in the 
expanding science of anatomy has offered 
new material or new points of view. Un- 
equalled in arrangement, unexcelled in 
accuracy, this fully up-to-date edition is a 
“must” for every physician's reference 
library. 


In editing this classic work, Dr. Goss has 
made extensive changes in the section on 
muscles and fasciae, and to a lesser extent 
in many other portions of the book. Al- 
though the arrangement of the muscles in 
regional sequence has been retained, the 
action and nerve supply are given sepa- 
rately for each muscle instead of in groups. 
Muscle actions are given briefly and are 
described immediately following the de- 
scriptions of the muscles. 


1478 Pages (64 x10"). 1263 Illustrations, Mostly in Color. 814.00 


Washington Square LEA & FEBIGER phitasepnia 6, pa. 


A DRUG 


HAS ACTION 


and side-actions, too 


mann 
are 
ray art 


Many of them are avoided if alkalies 
are administered simultaneously. Effective 


end is accomplished if 


(R 


A CARBONATED ALKALINE WATER 


is prescribed. 


mixture of bases as a zestful, 


It provides a | drink. 


This is the easy way 
for the physician or surgeon 


refreshing and palatable | to counter acidosis. 


Available at all pharmacies 
KALAK WATER CO. OF NEW YORK, INC. 


30 ROCKEFELLER PLAZA 


New YORK 20, N.Y. 
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AN ANNUAL ASSAY OF 


MEDICAL PROGRESS 


A new approach to graduate medical literature—pithy, concise, 
didactic— designed for ready reference to immediate implementation 
in daily practice. Under editorial direction of Dr. John B. Youmans, 
men such as Morgan (INTERNAL MEDICINE), Whitacre (OBSTET- 
RICS AND GYNECOLOGY), Poncher (PEDIATRICS), Cole (SURGERY) — 
a total of 23 clinicians and teachers of authority —distill the year’s 
advances in trends—procedures—technics—therapy and present 
their findings in original contributions, written in narrative style. 


This annual might well be regarded as a substitute for a post- 
graduate course. It saves hours of reading time and reference. It 
brings to the general practitioner what is new and practical—how 
it can be applied in everyday medicine. Here is the economical 
way to analyze latest medical achievements—what to accept and 
what to reject for modern medical practice is condensed and pre- 
sented in one volume. $5.00 


Timely—Checked and edited up to press time—One printing 


J.B. LIPPINCOTT COMPANY + PHILADELPHIA 5, PA. 
Please enter my order and send me when ready: 0 MepicingE oF THE YEAR, First Issue, 1949, $5.00 
Name Cash enclosed 
Address ..... Send C.O.D. 
City, Zone, State Charge my account 
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BY THIS COMBINATION 


OF ELECTROCARDIOGRAPH 
ADVANTAGES . .. 


“SANBORN COMPANY: 


Please Mention this Journal when writing to Advertisers 


IN THE DIRE 
Assurance of accuracy 
Complete service by the maker 
Offices tn New York, Philadelphia, Baltimore, W 
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(® NEW HOEBER BOOKS ® 


ALVAREZ’ 
Introduction to Gastro-Enterology 


Nev ith Edition! Dr. Alvarez presents clinical physiology in clear and practical 

terms which guide the reader toward accurate diagnosis and rational treatment of 
everyday problems. By Walter C. Alvarez, M.D., Senior Consultant, Div. of Medicine, 
The Mayo Clinic, 925 pp., 269 illus., $12.50 


Modern Trends in Psychological Medicine 
Noel G. Harris, M.D., Editor 


| rand New! Prepared by 18 international authorities, this unique new book narrows 
the gap between psychology and medicine. 462 pp., 35 illus., $10.00 


Modern Trends in Public Health 
Arthur Massey, M.D., D.P.H. Editor 


Se published! 25 experts offer a detailed account of the latest developments in the 
field of public health. Ranging over a broad area of practical problems, this book 
will find a multitude of applications in modern medicine. 596 pp., illustrated. In Press. 


EVANS’ 


Cardiology 


} en off Press!) By a world authority, this book grew out of his highly successful 
postgraduate course and offers practical help in everyday practice. By William 
Evans, VLD... FRCP... The London Hospital, 431 pp., 304 illus., $7.50 


PAUL B. HOEBER, INC.—----------; 


Medical Book Department of Harper & Brothers 
49 EAST 33rd Street, New York 16. N.Y. 


Mease send ON APPROVAL 


1 Alvarez” GASTROENTEROLOGY $12.0 0 Mod. Tr., Psychological Med $10.00 
0 CARDIOLOGY $ 7.50 Mod. Tr., Public Health Tn Press 
0 On approval 0 Check enel O Charge my account 
Name 


Address Zone State 
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SURFACE 
PYROMETER 


You can get 
accurate skin temperature readings 
in one second with the Rauh Surface 
Pyrometer. Its high sensitivity in 
showing slight differences in skin 
temperatures between adjacent 
areas provides a ready source of 
information about circulation. 


See your dealer or write 
direct to us for full 


information. 


THE JOHN BUNN CORP. 
18 Vernon Place 
Buffalo 14, N.Y. 


by 
ted and approved 
MMISSION ON 
STANDARDIZATION 


NS 
BIOLOGICAL STAINS 


Prepared according to the 
formula of L. R. Lillie, Jl. 
Lab. & Clin. Med. 28:15, 
1872-1875, (Dec.) 1943. 


Our Giemsa Stain is made in our 
own laboratories and is fully equal to any 
made anywhere in the world. Exclusively 
prepared to provide the hematologist with 
a product of unquestionable reliability and 
uniformity. We invite your inquiries. 


Write for our complete cata- 
log of Laboratory Reagents 
and supplies. 


GRADWOHL 


LABORATORIES 
BL Gradwohl, M. 


3514 Lucas Av. St. Lovis, Mo. 


WANTED 


Copies of 
ANNALS OF INTERNAL MEDICINE 


Good used copies of the following issues 
are now needed. Only those issues which 
are currently being advertised can be 
accepted. 


$1.25 each for 
Vol. II, No. 5—November, 1928 
Vol. XXV, No. 1—July, 1946 


75¢ each for 
Vol. XVIII, No. 4 April, 1943 
Vol. XXVIII, No. 1—January, 1948 
Vol. XXIX, No. 1—July, 1948 
Vol. XXIX, No. 3—September, 1948 


#4 


Address journals to: 


E. R. LOVELAND, Executive Secretary 
4200 Pine Street Philadelphia 4, Pa. 
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When you select a Cambridge Elec- 
trocardiograph, Doctor, you are 
buying an instrument that will pro- 
duce Electrocardiograms which 
you and all other Cardiologists 
know are accurate. They are the 
standard of comparison .. . every- 
where. The science of Electrocar- 


THE “SIMPLI-TROL” PORTABLE MODEL 


. for use in private practice, is contained in one case, 
8” x 10% x 19%, and weighs only 30 Ibs. Mobile and 
Research Models for Hospital use are also available. Line 
operation from any electric outlet eliminates battery 
nuisance. All models may be arranged to record heart 
sounds, pulse, and electrocardiogram simultaneously. 


CAMBRIDGE ALSO MAKES ELECTROKYMOGRAPHS, 
PLETHSYMOGRAPHS, AMPLIFYING STETHOSCOPES, 
RESEARCH pH METERS, BLOOD PRESSURE RECORDERS, 
RADIOACTIVITY, ETC. 


INSTRUMENTS FOR MEASURING 


We 
4 


diography has, in fact, been built 
largely upon records produced by 
the CAMBRIDGE. 


Dependability, long instrument 
life, simplicity and convenience of 
operation are important features of 
the Cambridge Electrocardiograph. 
But consistent accuracy is today, as 
always, the outstanding character- 
istic of this fine instrument. You, 
Doctor, can afford no less —nor 
can you buy more. 


Send for descriptive literature 


CAMBRIDGE INSTRUMENT CO., INC. 
3715 Grand Central Terminal 
New York 


Chicago 12, 2400 W. Madison St. 
Philadelphia 4, 135 S. 36th St. 
Cleveland 15, 1720 Euclid Ave. 


Pioneer Manufacturers of the Electrocardiograph 


CAMBRIDGE 


all-electric 
ELECTROCARDIOGRAPH 
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PROTOPLEX 


Whole Mixed Protein plus Whole Liver and Yeast 


PROVED 
BIOLOGICALLY 
SUPERIOR 


to casein and dried skim milk, 
recognized as standards in 
protein nutrition—demonstrat- 
ed in growth studies conducted 
by an independent, accredited 
laboratory. 


PROTOPLEX 


Casein 


PROTOPLEX® provides all the essential and nonessential amino 
ocids os present in casein, lactalbumin, primary dried yeast 
U.S.P., and desiccated whole liver. Relatively salt- and fat-free. 


Delicious — taten tike cereal...may 


also be incorporated in cakes, biscuits, 
and waffle batters. 


Excellent Tolerance — An extra 


50 to 100 grams of protein daily easily 
administered. 


SUPPLIED: In 1-lb. packages, available 
through your local pharmacist. 


“Exclusive trademork of Wolker Vitamin Products, Inc. 


Yale VITAMIN PRODUCTS, INC., MOUNT VERNON, N. Y. 


Please Mention this Journal when writing to Advertisers 
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Contemporary Medicine moves 


forward at an astonishing pace... 


Within the span of one decade, 1937-1947, the annual number 
of deaths from acute respiratory diseases declined by 70%. In 
1947, the collective mortality rate for the communicable diseases 
of childhood was only one-sixth that of 1937. 


Contemporary Medicine is a story of progress 
achieved through cooperative effort . . . 

a story of enlightened teamwork on the 

part of the clinician, the research 

worker, and Pharmacy, as exemplified 

in the modern pharmaceutical laboratory. 


At Bristol Laboratories, we recognize the privilege 
of sharing in this cooperative effort. Success in 
discharging this trust is measured by the increasing 
thousands of physicians who specify Bristol. 


LABORATORIES INC. 
SYRACUSE, NEW YORK 
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Essential Ally of the Profession for 


Prevention... Diagnosis... Therapy 


:. addition to the many Iodine specialties, the 
following Iodine preparations, official in United 
States Pharmacopoeia and National Formulary 
VIII, are widely prescribed in everyday practice: 


U.S.P. N.F. Vill 


CALCIUM IODOBEHENATE AMMONIUM IODIDE 
CHINIOFON FERROUS IODIDE SYRUP 
DILUTED HYDRIODIC ACID lODINE AMPULS 
HYDRIODIC ACID SYRUP IODINE OINTMENT 
JODINE IODINE SOLUTION 
STRONG IODINE SOLUTION (LUGOL’S) PHENOLATED IODINE SOLUTION 
IODINE TINCTURE STRONG IODINE TINCTURE 
lODIZED OIL 1ODOCHLOROHYDROXYQUINOLINE 
JODOPHTHALEIN SODIUM IODOCHLOROHYDROXYQUINOLINE TABLETS 
IODOPYRACET INJECTION \ODOFORM 
POTASSIUM IODIDE POTASSIUM IODIDE SOLUTION 
SODIUM IODIDE POTASSIUM IODIDE TABLETS 
COLLOIDAL SILVER IODIDE 


SODIUM IODIDE AMPULS 
THYMOL !ODIDE 


An Antiseptic 


Jodine Tineture 
1 (2%) IODINE 


US.P. 

USP. 
official in USF 

of Iodine) 


as Mild 


EDUCATIONAL BUREAU, INC. 


120 BROADWAY, NEW YORK 5, N. Y. 


(Former! 
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digitalization 


Digoxin helps make digitalization precise and 
predictable for it affords the advantages of a 
pure drug of constant, unchanging potency, thus 
allowing more accurate administration than is 
possible with crude digitalis preparations as- 
sayed in biological units. 

Unvarying in its substance and potency, 
Digoxin maintains a desirable intermediate 
position among the rapidly acting glyco- FOR INTRAVENOUS USE: 
sides. Rapid uniform absorption provides a ‘Wellcome® brand Digoxin 
means of slow or swift digitalization orally Injection, 0.5 mgm. (gr. 1/130 
as well as parenterally. Rapid elimination opprox.) in I cc. 
minimizes possible toxic effects. Boxes of 12 end 100 ampuls. 

The average digitalized patient on a main- *Formerly known as ‘Hypoloid’ 
tenance dose of 1% to 3 grains of whole leaf 
digitalis per day may be switched to mainte- 
nance with Digoxin with an initial trial daily 
dose of 0.5 mg. (2 ‘Tabloid’ Digoxin) and ad- 
justed subsequently in 


accord with his needs. D j o Xi Og 


y e glycoside of digitalis lanata 


—t.l BURROUGHS WELLCOME & CO. (U.S.A.) INC. 9 & II EAST 41ST STREET, NEW YORK I7 


ORAL PREPARATIONS: 


‘Tabloid’ brand Digoxin, 
0.25 mgm. (gr. 1/260 approx.) 
Bottles of 25, 100 and 500. 


| @ 
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| 
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This new booklet will be sent on request. A . 
(1) Purity—Crystalline Penicillin G Sodium Merck is un- 


surpassed in purity. Removal of impurities and thera- 
peutically inert materials, and the absence of substances 
which may act as foreign bodies make this form of penicil- 
lin suitable for a// routes of administration which may be 


4 SIGNIFICANT indicated, including intrathecal injection. 


(2) RAPID ABSORPTION AND THERAPEUTIC EFFECT— Prompt 
absorption of the penicillin in aqueous solution permits 


REASONS WHY rapid therapeutic action. This often is an important consid- 
eration, particularly in serious and fulminating infections. 
(3) SIMPLICITY OF ADMINISTRATION—Aqueous solutions of 
MANY PHYSICIANS Crystalline Penicillin G Sodium Merck are easy to handle 
and inject. Pain and irritation on injection are reduced 
to a minimum. 
A ND HOS ‘PIT. 'A LS (4) EASY ADAPTABILITY TO THERAPY—Crystalline Penicillin 
G Sodium Merck never is contraindicated in cases in 
which penicillin itself is tolerated and indicated. 


PREFER @ We submit these four reasons for specifying Crystalline 
: Penicillin G Sodium Merck when penicillin is indicated. 


CRYSTALLINE 
PENICILLIN G SODIUM 
MERCK 


COUNCIL ACCEPTED 


—— 


MERCK & CO., Inc. ing RAHWAY, N. J. 
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R: only 2 or 3 drops 


HIGHLY POTENT: 


BLAND, NON-IRRITATING: 


a distinguished nasal 
vasoconstrictor 


Prompt, complete relief from nasal congestion and 
hypersecretion usually results from only 2 or 3 drops of 
Privine hydrochloride 0.05%. Each application pro- 
vides 2 to 6 hours of nasal comfort. 


Privine is prepared in an isotonic aqueous solution buff- 
ered to a pH of 6.2 to 6.3. Artificial differences in 
osmotic pressure between solution and epithelium are 
avoided. Thus, stinging and burning usually are absent. 


Privine is generally free of systemic effect. The occa- 
sional sedative effect that may be noted in infants and 
young children is usually due ‘to gross overdosage. 
Since there is virtually no central nervous stimulation, 
Privine may be applied before retiring with no re- 
sultant interference with restful sleep. 


PrivinE: 0.05% in 1-ounce dropper bottles and 1-pint bottles; 
0.1% strength reserved for office procedures, in 1-pint bottles only. 


Cib 
[ a PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY 


PRIVINE (brand of naphazoline)—Trade Mark Reg. U. S. Pat. Off. 2/1424M 


PRIVINE 
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and hypermotility can be effectively 

treated. with increased specificity and _ 
-gregter safety. Supplied: Mesopin 
(2.5 ma. per tablet); available on prescription 


Please Mention this Journal when writing to Advertisers 


4 

a 
Selective action Selective 
on the digestive tract 
and virtual freedom from 
side effects are outstanding 
4 advantages of Mesopin over be a- 
donna and atropine. Thus, abdominal 
a pain and discomfort due to spasticity 
(brand ct methyl Bromide 

4 ctive gastrointestinal antispasmodic 

Endo Products Inc., Richmond Hill 18, N. ¥. 
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The isolation of quinine by Pelletier and Caventou 
in 1820 marked the first great advance in the fight 

against malaria. Quinine replaced crude, uncertain 
dosage with precise dosage and predictable action. 


CLAUDE NATIVELLE 
1812 + 1889 


(From digitalis . 


When Nativelle isolated Digitaline, the chief 
active principle of digitalis purpurea, far 
greater precision in the treatment of cardiac 
decompensation became possible. With Digitaline, 
full digitalization can be achieved 


in as little as six hours—instead of in days. 


Widely prescribed for this greater 


accuracy in therapy: 


EASE OF ADMINISTRATION 
1. Uniform potency by weight. 2. Identical 


dosage and effect when given intravenously or by 
mouth. 3, Virtual freedom from gastric upsets 
and other untoward side effects. 4, Absorp- 
tion and action is rapid, uniform, determinable by 


RAPID DIGITALIZATION . . . 1.2 mg. in 
equally divided doses of 0.6 mg. at three- 
hour intervals. 

MAINTENANCE: 0.7 oF 0.2 mg. daily de- 
pending upon patient's response. 


os he clock. 5, Active principle enthusiastically 

CHANGE-OVER: 0.1 or 0.2 mg. of Digital- I 
ine Nativelle may advantageously replace accepted by leading cardiologists. 

present maintenance dosage of O41 gm. Send for new brochure “Modern Digitalis Therapy’’ Varick Pharmacal Co. Inc, 


or 0.2 gm. of whole leaf. (Division of E. Fougera & Co. Inc.) 75 Varick St., New York 


Digit nativelle 


Chief active principle of digitalis purpurea (digitoxin) 


FROM GALENICALS TO ACTIVE PRINCIPLES 
a 
| 
| 
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discovery 


The national total of undiagnosed or “unknown” diabetics may run from a million to 
two or even three.’ ~ Modern treatment, when promptly initiated, can do much to 
prevent metabolic decompensation and to minimize diabetic complications. There- 
fore, the clinical revealment of diabetes, mellitus at an early stage is essential. 

Thus, “all patients who present themselves to the physician for an examination should 
have a routine urine examination.” In this phase of practice, the advantages of 
Clinitest® tablets for urine-sugar analysis are considerable. 

Clinitest is dependably accurate, yet it takes only a few seconds to perform. The test 
is simple—no external heat need be applied; interpretation is by direct color com- 
parison. Clinitest is convenient both for the doctor's office routine and for the diabetic 
patient's prescribed sugar-level checkups. 


(1) Joslin, E. P.: Postgraduate Med. 4:302 (Oct.) 1948. (2) Kemper, C. F.; Rocky Mountain M. J. 4§:1092 
(Dec.) 1948. (3) Pollack, H New York Med. 4:15 (Dec. 5) 1948. 


Clinitest 
for urine-sugar analysis 


COMPANY, INC+ELKHART, INDIANA | 
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White’s Cod Liver Oil Concentrate Liquid provides potent, 
antirachitic, natural vitamins A and D. Each two drops is 
equivalent, in vitamin content, to one teaspoonful of cod 
liver oil,* containing 312 units of vitamin D wholly derived 
from cod liver oil, and 3,120 units of vitamin A, supplied by 
cod liver oil concentrate adjusted and standardized with 
fish liver oils. 


ECONOMICAL Cost-to-patient—about a penny a day for 
antirachitic protection of average infant. In convenient, 
palatable Liquid form—dropper administration. 


Also available in pleasant-tasting Tablets and higher po- 
tency Capsules. White Laboratories, Inc., Pharmaceutical 
Manufacturers, Newark 7, N. J. 


Liver Oil Concentrate 


One me White’s Integrated Pediatric Vitamin Formulas 


*U. S. P. Minimum Requirements 
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Dienestrol 
in the 
menopausal 
syndrome 


“Occurrence of withdrawal bleeding is relatively infre- 
quent following the use of dienestrol.” 


Finkler, R. S. and Becker, S.: Dienestrol: A New Synthetic Estrogen, 
J. A.M. 1:152 (Aug.) 1946. 


“Dienestrol was very well tolerated by all menopausal 


Well tolerated patients.” 


Rakoff, A. E.. Pasehkis, K. E. and Cantarow, A. A Clinical Evaluation 
of Dienestrol, A Synthetic Estrogen, J. Clin. Endocrinol., 7°688 (Oct.) 


“This low incidence of nausea [1.3 per cent] is... in 
Low toxicity contrast with that encountered during treatment with 
other synthetic estrogens. 


Finkler, R. S. and Becker, S: "A Preliminary Evaluation of Dienestrol 
in the Menopause, Am. J. Obst. & Gynee., 53:513 (Mar.) 1947. 


“Clinical trials...indicate that doses of 0.2 to 0.5 mg. 


Low recommended dosage daily are adequate, dependable and tolerated...” 
Sikkema, S. H. and Sevringhaus, E. L.: Dienestrol: Another Synthetic 
Estrogen of Clinical Value, Am. J. Med., 2:251 (Mar.) LOW. 


DIENESTROL 


Dienestrol Tablets — 0.1 mg. and 0.5 mg. — bottles of 100. 


Now in 2 forms: 
f Aqueous Suspension of Dienestrol—5 mg. per cc., 10 cc. vials. 


WHITE LABORATORIES, Inc., Pharmaceutical Manufacturers, Newark 7, N. J. 
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lt is a Question of Management.. 


The treatment of obesity is simple. It is the manage- 
ment of the obese patient that presents the problem. 


USE WHEN ON Low-caLoRie REDUCING PY 
= Baictoble woplement, 
Single food that is rich the 
of o regueng 


‘eer TH 


DIETENE® is of real value in the management of the obese patient, particularly 
during the early days of diet restrictions, when the pangs of hunger may tempt the 
patient to deviate from the regimen. 


DIETENE supplies essential protein, vitamins, and minerals in a very palatable form. 
One-pound cans, plain or chocolate flavor, are available to patients through all 
pharmacies at $1.55. 


Send for your free supply of the 1000-calorie Dietene Reducing Diets. Diets are made 
up to look as if they were typed in your office for the individual patient. 


Specify DIETENE in reducing diets to maintain adequate 
protein-vitamin-mineral intake. 


THE DIETENE COMPANY Dept. DI 39 

518 FIFTH AVENUE SOUTH, MINNEAPOLIS 15, MINN. 

Please send me a free supply of the 1000-calorie Dietene Reducing 
Diet. 


OF 
+0005 Ano 
wUTRITION 

Not advertised 


Add 
to the laity — 


Please Mention this Journal when writing to Advertisers 
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Tridione should be administered only after 
the physician has made himself thoroughly 
familiar with the technique of administra- 
tion as well as the necessary precautions 
which should be observed. Please request 


special literature before using the drug. 


"There can be no greater expectation for 

the petit mal victim than some day to be seizure- 
free and as normal as other children. Now, in 
a high percentage of cases, Tridione promises 
to bring that expectation to happy fruition. 
Tridione is a synthetic anticonvulsant, dis- 
covered and developed by Abbott Laboratories. 
Introduced in 1946, Tridione has been clini- 
cally proved to be one of the most effective 
treatments in the symptomatic control of 

petit mal, myoclonic jerks and akinetic seizures. 
In fact, Tridione is reported a drug of 


choice in the petit mal triad. Some 


\/_ investigators have found that, in a number of 


ar . - . 
OF 4 cases, patients have remained free of seizures 


- 


even after Tridione was discontinued. 

All prescription pharmacies carry Tridione 

in 0.15-Gm. Dulcet* Tablets, in 0.3-Gm. 
capsules and in a flavored solution, 
containing 0.15 Gm. per fluidrachm, 
available in 1-pint and 1-gallon bottles. 

For detailed information on Tridione, write to 


AssoTT LABORATORIES, North Chicago, III. 


Tridione 
(Trimethadione, Abbott) 


Please Mention this Journal when writing to Advertisers 
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Sustained mobilization and excretion of water 
and sodium can be obtained with Salyrgan- 
Theophylline parenteral solution as well as oral 
tablets. This time-tested mercurial diuretic is 
highly effective and well tolerated by muscle, 
by vein and by mouth. 


DOSAGE 
Parenteral: Initial adult test dose 0.5 ce. 
Thereafter frequent small doses (daily or every 


other day). Or a larger dose (up to 2 cc.) at 
less frequent intervals (once or twice a week). 


Oral: Average adult dose, 5 tablets after break- 
fast once a week. Or 1 tablet three or four times 
daily on two successive days of the week. Main- 
tenance dose, 1 or 2 tablets daily. With con- 
tinued use, rest periods are recommended; e.g., 
from three to seven days in every month. 


IN CARDIOVASCULAR EDEMA 


POTENT MERCURIAL DIURETIC 


Ampuls (1 and 2 ce.) + Tablets 


WINTHROP-STEARNS INC. 


Salyrgan, trademark reg. U. S. & Canada, brand of mersalyl 


- NEW YORK 13, N.Y. 


water from a sponge 


ONT. 
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TABLETS 
Quinidine 
Sulfate 
Natural 
( Davies, Rose) 
0.2 Gram 
(approx. 3 grains) 
standardised 
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eine per 100 
before 


4 forms for 
different 
requirements 


The ever-increasing life-expectancy for diabetic patients is 
bringing ever-increasing need for purified, potent and uni- 
form insulin. 


Rigidly standardized, Squibb Insulin is available in four 
forms—tor short, intermediate or long action—to meet the 
individual requirements of different diabetic patients. 


INSULIN SQUIBB 10 cc. vials (40, 80 & 100 units per cc.) 
PROTAMINE ZINC INSULIN SQUIBB 


10 cc. vials (40 & 80 units per cc.) 


GLOBIN INSULIN, WITH ZINC, SQUIBB 


10 cc. vials (80 units per cc.) 


INSULIN FROM ZINC INSULIN CRYSTALS SQUIBB 


10 cc. vials (40 & 80 units per cc. 


INSULIN 
SQUIBB 


MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 
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SUPPORT 
FOR FAULTY BODYYMECHANICS 


In conditions of faulty body mechanics, closer together. Therefore, chronic strain 
the nonuse of the abdominal muscles al- of the muscles, ligaments and joints of the 
lows the pelvis to rotate downward and spine and pelvis occurs 

forward, bringing the sacrum up and back. 
There results an increased forward lumbar 
curve with the articular facets of the lum- 
bar spine crowded together in the back. 


Camp Anatomical Supports have an ad- 
jusemenct by means of which their lower 
sections can be evenly and accurately 
brought about the major portion of the 
The dorsal spine curves backward with bony pelvis. When the pelvis 1s thus stead- 
compression of the dorsal intervertebral ied, the patient can contract the abdominal 
discs and the cervical spine curves forward muscles with ease and then with slight 
with the articular facets in this region movement straighten the upper back. 


Relieving back strain and fatigue due to faulty body mechanics is a feature of the 

Camp Support illustrated and other types for Prenatal, Postnatal, Postoperative, 

Pendulous Abdomen, Visceroptosis, Nephroptosis, Hernia and Orthopedic conditions. 
S.H. CAMP ANDCOMPANY e¢ JACKSON, MICHIGAN 


World's Largest Manufacturers of Scientific Supports 
Offices in New York © Chicago ¢ Windsor, Ontario « London, England 
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even after 40, a woman must do heavy work... 


In the ranks of the mop and pail brigade many 

of the recruits are on the far side of forty. 

To those whose work is made doubly difficult by 

menopausal symptoms, “Premarin” may bring grati- 

fying relief. The prompt remission of physical symptoms 

and the sense of well-being usually experienced follow- 

ing the use of “Premarin” can do much to restore normal 
efficiency * * » Other advantages of this naturally-occurring, 
conjugated estrogen are oral activity, comparative freedom from 
side-effects and flexibility of dosage...““Premarin” is available in 


tablets of four different potencies and in liquid form. 


...are probably also present in varying 
® 


amounts as water-soluble conjugates. 


While sodium estrone sulfate is the principal 

estrogen in “Premarin,” other equine estro- 

gens...estradiol, equilin, equilenin, hippulin 
| 


ESTROGENIC SUBSTANCES (WATER-SOLUBLE) 
also known as CONJUGATED ESTROGENS (equine) 


Ayerst, McKenna & Harrison Limited 22 East 40th Street, New York 16, New York 
4903 
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Antibiotic therapy is greatly simplified when 
C.S.C. Crystalline Procaine Penicillin G in Pea- 
nut Oil with aluminum monostearate is pre- 
cribed. A single 1 cc. injection (300,000 units) 
produces therapeutic blood levels for 96 hours in 
over 90% of patients, and for 48 hours in all patients. 
For certainty of therapy, this preparation need 
not be given, as a rule, more often than once 
every other day. 

Crystalline Procaine Penicillin G in Peanut 
Oil-C.S.C. contains 300,000 units of micronized 
procaine penicillin per cc., together with 2% 
aluminum monostearate for producing a thixo- 
tropic suspension. This outstanding penicillin 
preparation is free flowing and requires no re- 
frigeration. It is indicated in the treatment of 
most infectious diseases amenable to penicillin 
therapy. 

Crystalline Procaine Penicillin G in Peanut 
Oil-C.S.C. is available at all pharmacies in eco- 
nomical 10 cc. size rubber-stoppered vials (300,000 
units per cc.). Also in vials containing 300,000 
units (1 cc.), in boxes of five vials. 


96-HOUR 
CRYSTALLINE PROCAINE PENICILLIN G 


IN PEANUT OIL 
WITH 2% ALUMINUM MONOSTEARATE 


CSC 


A DIVISION OF COMMERCIAL SOLVENTS CORPORATION, 17 EAST 42ND STREET, NEW YORK 17, NEW YORK 
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ONE PINT PKG. 1896 


Petrogalar 


Aqueous Suspension 
of Mineral Oil 


a~ = 
DIRECTIONS: Aduits. one table 
bedtime Do not use at any other 
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ERA the BECK-LEE 


electrocardiograph 
with the 
record automatic 
camera 


E RA Permanent accurate records 


are developed, fixed and available for 
interpretation seconds after the heart 
current is registered by the quartz 
string galvanometer. The entire dark- 
room procedure is carried out within 
the camera. 


E RA True Electrocardiographs—Exact 


Photoelectric Timing—Measured Millivolt Stand- 
ardization in every lead. 


THE BECK-LEE ELECTROCARDIOGRAPHS 
Model E, $645 * Model ERA, $725 


BECK-LEE CORPORATION 
630 West Jackson Boulevard * Chicago 6, U.S.A, 
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One-injection 
control 
of diabetes 


THE LIFE OF MANY DIABETICS, complicated by 
the need for two, and sometimes three, daily 
injections of insulin, can be simplified by a 
change to‘Wellcome’ Globin Insulin with Zinc 
—which, because of its intermediate action, 
may provide adequate control with only one 
injection a day. This welcomed change-over can 
be made in three clear-cut steps: 


1. THE INITIAL CHANGE-OVER DOSAGE: On the first 
day, 30 minutes or more before breakfast, give 
a single dose of “Wellcome’ Globin Insulin with 
Zinc, equal to 2/3 of the total previous daily 
dose of regular insulin. 


2. ADJUSTMENT TO 24 HOUR CONTROL: Gradually 
adjust the Globin Insulin dosage to provide 24- 
hour control as evidenced by a fasting blood 
sugar level of less than 150 mgm. or sugar-free 
urine in the fasting sample. 


3. ADJUSTMENT OF DIET: Simultaneously adjust 


carbohydrate distribution of diet to balance 
insulin activity; initially 2/10, 4/10 and 4/10. 
Any midafternoon hypoglycemia may usually 
be offset by giving 10 to 20 grams of carbohy- 
drate between 3 and 4 p.m. Base final carbohy- 
drate adjustment on fractional urinalyses. 


Most mild and many moderately severe cases 
may be controlled by one daily injection of ‘Well- 
come’ Globin Insulin with Zinc, a clear solution 
comparable to regular insulin in its freedom 
from allergenic properties. Vials of 10 cc.; 40 
and 80 units per cc. Developed in The Well- 
come Sor Tuckahoe, New 
York. U.S. Pat. 2,16],198. Literature on request. 


‘Well, Trad: L Pp. 
w 


“12. BURROUGHS WELLCOME & CO. (U.S.A) INC. 9 & II EAST 41ST STREET, NEW YORK 17, N.Y. 


27 
“gna 
; J ¢ 
WELLCOME 
“ag 
WITH ZINC 


SHARP 
DOHME 


tablets phthalysulfathiazole 


Markedly reduces number 
of coliform bacteria in the 
intestine, even in presence 
of diarrhea, producing soft, 
formed, odorless stools. 
In ulcerative colitis, 
abdominal cramping sub- 
sides and blood disappears 
from stools within 48 
hours. In enteric surgery, 
SULFATHALIDINE greatly 
reduces danger of 
peritonitis, makes post- 
Operative course smoother 
than would be expected. 
95°; of dose is retained in 
the bowel: Crystalluria has 
never been encountered. 
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Ulcerative colitis, 
regional ileitis, and as 
an important adjunct 
to intestinal surgery, 
before and after 
Operation, 


Low dosage, low cost, 
greater convenience 
and tolerance. Only 

3 Gm. (6 tablets) daily 
will produce desired 

therapeutic effect 

in infectious 

diseases of colon in the 
majority of instances. 
“Less toxic and 

more bacteriostatic 

than any intestinal 

agent used previously.” 
(J.A.M.A, 129:1080, 1945), 


0.5-Gm. tablets, bottles of 100, 500 & 1,000, 
Sharp & Dohme, Philadelphia 1, Pa. 
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Q FEVER—A REVIEW OF CURRENT KNOWLEDGE * 


Ropert J. Huresner, M.D., Bethesda, Maryland, JELLIsoN, 
Ph.D., Hamilton, Montana, and M. Dortuy Beck, M.A., 
San Francisco, California 


() FEVER is an acute specific, often serious, and occasionally fatal rickett- 
sial disease of man. It is characterized by a high fever, headache and 
malaise and is often misdiagnosed as influenza or atypical pneumonia. It 
is also a disease of animals and it is the animal reservoir of the disease 
which is thought to be the immediate source of ‘most human infection. 
Although the causative agent of Q fever, Coxiella burneti (= Rickettsia 
burneti) has been known and studied since 1937, Q fever, until recently, was 
looked upon as little more than a medical curiosity of importance to certain 
communities in Australia. Since 1945, however, Q fever and its causative 
organism have been found on an ever increasing scale in six separate coun- 
tries 7 in three additional continents. In the United States since the spring 
of 1946, the disease has been found in Texas,’ Illinois,* Montana,*® Arizona,* 
and California.” * In California, where intensive studies of Q fever are 
being carried out by the California State Department of Public Health and . 
the United States Public Health Service,t the disease has been found in 16 
counties in a period of less than one year. In Los Angeles County, where 
( fever appears to be endemic, more than 300 cases and three deaths have 
been studied. Results of surveys including more than 3,000 persons indi- 
cated 1 per cent of the persons residing in the endemic area possess serum 
antibodies for Q fever.” A recent report ”* announced that C. burneti was 
present in the raw milk supply of four of five widely separated dairies in the 
Los Angeles area. An extension of these studies has indicated that the raw 
milk of more than 60 per cent of the 63 dairies tested in the area contain 
sufficient quantities of C. burneti to readily infect guinea pigs and that more 
than 10 per cent of approximately +,000 cows are infected. Fortunately, 


commercial pasteurization methods in rigidly controlled field tests appeared 
to be nearly 100 per cent effective in eliminating the infection from milk.° 


* Received for publication October 14, 1948. 
+ United States, Panama, Italy, Greece, Switzerland and Algeria. 
tA Q Fever Laboratory was established at Hondo, California in September, 1947. 


Copyright, 1949, by The American College of Physicians 
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History oF Q Fever 


Q Fever in Australia: Derrick, in 1937, reported nine cases of a new 
clinical entity occurring in Queensland, Australia which he named “Q 
fever.” '® The causative agent was isolated in guinea pigs from the blood 
of seven cases and from the urine of three cases. This agent he named 
Rickettsia burneti' after Burnet who succeeded in visualizing the organism 
and who first recognized it as a rickettsia.” Eight of the nine cases were 
slaughterhouse workers, the other a worker on sewerage construction. 

The disease was rather intensively studied in Australia for the next five 
years during which time 118 naturally occurring cases were identified in the 
city of Brisbane and 34 cases in the surrounding rural areas."* One hundred 
and twelve of the 118 Brisbane patients were abattoir workers—among the 
remaining six cases were a truck driver, a carpenter, an electrician and a 
laundryman. Of the 34 rural cases, 26 were dairy workers, and two were 
meat handlers. The occupations of three were not reported but the remain- 
ing three included a butter factory employee, a fruit farmer, and a timber 


worker. 

It seemed therefore, on the basis of case finding, that Q fever in Australia 
must be an occupational disease and that work with livestock, particularly 
cattle, was a predisposing factor to infection. In their search for sources of 
infection, the Australian workers succeeded in recovering the infection from 
two species of ticks and from the bandicoot, a native marsupial which was 


host to one of the species of ticks."* Although agglutinins against Q fever 
were demonstrated in the blood of cattle the causative organism was not 
recovered from that species. There is no record that milk was ever tested. 

Subcutaneous inoculation of heavily infected guinea pig tissue in calves 
produced an extremely mild clinical reaction."* Although C. burneti was 
recovered from the blood of each calf on one occasion (third and fourth days 
respectively ), evidence of any considerable propagation of organisms was not 
obtained. Derrick attempted to trace the high prevalence of Q fever among 
meat and dairy workers to infected tick feces on the hides of cattle. How- 
ever, no direct evidence was offered in support of this hypothesis. 

Q Fever in the United States: In the United States the causative agent 
of Q fever was recovered from the tick, Dermacentor andersoni by Davis 
and Cox * in Montana several years before the illness itself was recognized. 
The organism named Rickettsia diaporica by Cox “ was shown by Dyer ***** 
to be similar to the causative agent of Australian Q fever. 

A clinical study of a laboratory outbreak of Q fever in 1940 ** * 
that a pneumonitis was a prominent feature of the disease. However only 
one naturally occurring case *' was reported in this country before 1946. 

In 1946 two explosive outbreaks of Q fever occurred among stockyard 
and abattoir workers in Amarillo, Texas* and Chicago, Illinois.* Epi- 
demiological studies of the Amarillo outbreak suggested that a single ship- 
ment of white faced heifers was responsible for the human infection whereas 
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sheep or calves were incriminated as probable sources of infection in the 
Chicago outbreak. In these and various laboratory outbreaks, just as in 
Australia, the mode of infection could only be surmized; however the in- 
halation of infected dust or droplets appeared to offer the most likely ex- 
planation. .\ search for serum antibodies against Q fever at Fort Worth, 
Texas in 1948 * revealed that 8 per cent of 1,238 abattoir workers were posi- 
tive for Q fever. 

The first evidence that Q fever was endemic in this country was produced 
in the spring of 1947 when Young ° discovered several cases in Los Angeles 
County, California. <A field study by Shepard and Huebner °® in that area 
showed that although none of the 17 cases were livestock, abattoir or dairy 
workers, 15 gave histories of exposure to cows either because they lived near 
or visited dairies. Cows on some of these dairies were found to possess 
serum antibodies for Q fever as did one-half of the 20 dairy workers who 
were tested. 

Current studies in California have extended the known area of endemicity 
to all of Los Angeles County and to adjacent counties as well. It also has 
been shown that the causative agent of Q fever (Coxiella burneti) is abun- 
dantly present in the raw milk produced in the area. However, the role that 
infected milk may play in human infection has not been determined. Epi- 
demiological studies that will be reported in detail later * show that two- 
thirds of the cases so far studied do not use raw milk nor is it used in their 
households. It is clear therefore that some mode of infection other than 
personal or household use of raw milk must be found to account for these 
cases. Proximity to livestock by reason of occupation or residence appears 
to influence the occurrence of illness.*** Contamination of certain environ- 
ments by infected milk undoubtedly occurs but the extent of this contamina- 
tion and its influence on the incidence of Q fever are unknown at this time. 

Q Fever in Italy: In 1944 and 1945, outbreaks of Q fever occurred in 
U.S. Army troops in Italy and Corsica.** Epidemiological investigations 
indicated that transmission of Q fever from person-to-person was an unlikely 
mode of infection. The epidemics were largely localized to troops billeted in 
certain rural areas in Northern and Southern Italy. Despite the explosive 
outbreaks of Q fever in American troops the indigenous populations appeared 
to be comparatively free of similar illnesses. In Pagliana, 49 of approxi- 
mately 144 American troops developed Q fever in a six month period. 
Similar illnesses were not observed in the 100 natives of the town; however, 
16 of 28 adult residents were found to possess serum antibodies against Q 
fever. 

Q Fever in the Balkans: Caminopetros * in 1943 recovered a strain of Q 
fever from a patient during an outbreak occurring in Athens, Greece, of an 
illness resembling influenza. The disease was described as endemic to the 
area and was known as “Balkan Grippe” to the German troops during World 
War II. They appeared to be highly susceptible to the disease in compari- 
son to the local population. Q fever continues to be a problem in Greece,** ** 
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where sheep and goats as well as the milk of such animals were recently 
reported to be infected with Q fever. It is likely that the disease exists in 
other Balkan countries such as Bulgaria,** and Romania.* 

O Fever in Switzerland: Gsell * in 1947 reported seven cases of QO fever, 
four from a single family in St. Gall, Switzerland. The family outbreak 
which oceurred in a rural household included the father, his cousin, the 
mother and an only child less than three vears of age. All had contact with 
cattle. 

Q Fever in Panama: In 1945 Cheney and Geib” recovered a strain of 
C. burneti from a case of “atypical broncho-pneumonia” in Panama. The 
The source or 


disease is now known to occur sporadically in that country.” 
mode of human infections in Panama apparently has not been investigated 


THe AGENT or O Fever 


Coxiella (Rickettsia) burnett (Derrick), the causative organism of O 
fever, presents a number of unusual and interesting characteristics. On a 
morphological, tinctorial and cultural basis, the organism is a typical rickett- 
sia. It requires living tissue to propagate, it stains similar to and looks like 
other rickettsiae. However, it distinctly differs from all other rickettsial 
organisms in certain biological characteristics. C. burnett is much more 
resistant to physical and chemical agents than other pathogenic rickettsiae 
(excepting perhaps PR. wolhynica) and even more resistant than many vege- 
tative bacteria.** It persists for months in the tissues of infected ani- 
mals **; it has distinct immunological characteristics; it readily passes 
bacteria retaining filters **; and it remains viable in cell-free media for long 


periods at room temperature."” These and other variations from the type 
organism Rickettsia prowaseki appeared to justity the new name Co.riella 
burneti.” The various strains of C. burneti that have been isolated 
when studied in the laboratory have been found to exhibit only minor 


CLINICAL FEATURES 


Our knowledge of the clinical manifestations of Q fever is based on 1° 
reports which provide a variable amount of clinical data on 625 cases. Al- 
though the outbreaks originated in six separate countries, they were found 
in every instance to be caused by organisms identified as C. burneti. 

Except for an apparent absence of pneumonitis in the Australian cases, 
() fever as reported from various parts of the world presents a fairly consis- 
tent clinical syndrome. This syndrome is characterized by a sudden onset, 
fever with relative bradycardia, headache, weakness, malaise, chilly sensa- 
tions, drenching sweats and considerable variation in severity and duration. 
A pneumonitis which is revealed in the majority of cases examined by roent- 
gen-ray is attended by mild cough, scanty expectoration, chest pain and mini- 
mal physical findings. Complications and sequelae are occasionally reported 


and five deaths occurred in the 625 cases. 
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Twelve reports of naturally occurring cases in which clinical findings 
were given on approximately 521 cases were reviewed.'" 2% 
Unfortunately many of these studies were retrospective investigations fol- 
lowing belated diagnosis of Q fever. Consequently accurate and detailed 
clinical data were not always available. In nearly all instances, the cases 
described in detail came from selected groups of cases (i.e., hospitalized per- 
sons or persons showing pneumonitis) and probably do not represent a true 
cross section of naturally occurring Q fever infections. 

In those outbreaks where an attempt was made by serological or roentgen- 
ray surveys to pick up all cases in the exposed groups '’ *" “* a great variation 
in the severity of the illnesses was reported. Ten to 25 per cent of the per- 
sons showing serological or roentgen-ray evidence of Q fever were found to 
have experienced extremely mild or inapparent illnesses. These findings are 
consistent with observations on dairy workers in Los Angeles,® packing house 
workers in Chicago * and in one intensively studied laboratory outbreak.” 
The majority of the naturally occurring cases were regarded as moderately 
to severely ill, whereas less than 10 per cent were seriously ill. Two deaths 
occurred in brothers in the outbreak in Amarillo, Texas '* and two deaths 
were reported from Australia.** 

Seven reports of laboratory outbreaks including 104 cases were similarly 
reviewed.'* '* **°° Since most of the ill persons were under close surveil- 
lance, contemporary and more intensive clinical investigations were possible 
in these studies. Despite the probability that the source and mode of labora- 
tory infections differ in major respects from natural infections there was no 
appreciable difference noted in the clinical patterns of the cases arising from 
these different sources. The four deaths among 521 natural cases may be 
compared to the single death '* which occurred in the 104 laboratory infec- 
tions.* The following analysis of reported signs and symptoms has been 
based upon the total number of 625 cases which were reviewed. The average 
incubation period of Q fever is reported to be about 16 to 18 days; with a 
minimum of 13 days and a maximum of 32 days. 


CONSTITUTIONAL FEATURES 


Fever: Except for inapparent cases, fever is the most consistent sign 
of the disease. The fever is characteristically remittent, occasionally inter- 
mittent, the temperature often fluctuating from somewhat above normal to 
104° F. or 105° F. in a single day. However, the almost universal use of 
salicylates in illnesses of this nature undoubtedly influences the occurrence 
of such wide variations in temperature. The duration of the fever varies 
from one to 15 days and except in rare instances resolves by lysis over a 
period of several days. 

Headaches: Headaches are recorded in more than 90 per cent of the cases. 


* The three deaths in Los Angeles County bring the total number of deaths attributed 
to Q fever to eight.* 
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They are nearly always located in the frontal area and are frequently asso- 
ciated with pain in the eyes. 

Pain in the Eyes: This very prominent symptom apparently takes a num- 
ber of forms; retro-orbital pain, pain on movement, pain on pressure, photo- 
phobia and conjunctival irritation. 

Chills: Chilly sensations rather than frank rigors are described in at least 
75 per cent of the cases. 

Sweating: Drenching sweats nearly always accompany the frequent drops 
in temperature. In prolonged illnesses daily repetition of chills, fever and 
sweating leaves many patients extremely weak and dehydrated. 


SpeciFIc FEATURES 


Muscular-Skeletal: Muscular aches and pains are frequent. Backache 
in some cases has been so severe as to suggest dengue. Joint pains often 
associated with swelling and limited motion have been reported in a small 
number of cases. 

Gastrointestinal System: Anorexia is almost universally noted during the 
acute stage of the illness. In the severe illness considerable loss of weight 
occurs. Nausea and vomiting are described in about 25 per cent of the cases. 
Constipation is described in the Australian reports but is seldom mentioned 
in reports from other countries. Diarrhea on the contrary occurs more 
frequently. 

Cardiovascular System: Relative bradycardia is a characteristic of the 
disease noted in nearly all the outbreaks. In one fatal case studied at autopsy 
myocardial damage was noted.*' However, there is no evidence that has 
been presented thus far to show that persons not otherwise suffering from 
heart disease experience demonstrable embarrassment of cardiac function 
during an acute attack of Q fever. Cyanosis which is sometimes seen (5 
per cent of the cases) can usually be attributed to extensive pulmonary 
involvement. 

Genito-Urinary System: There are no characteristic symptoms or signs 
related to the genito-urinary system despite the fact that C. burneti has been 
readily recovered from the urine.’ Orchitis (three cases) and epididymitis 
occasionally complicate the acute illness. However, these complications are 
short-lived. 

Nervous System: In severe cases, particularly in older persons, periods 
of disorientation have been observed. Special nursing care was for this 
reason required for several cases studied during an outbreak at the National 
Institute of Health. Neuralgic pains not uncommonly occur in the chest and 
in the extremities. 

Reticulo-Endothelial System: Some enlargement of the spleen might be 
expected to occur in man as it does in laboratory animals. However, it is 
rarely reported on physical examination. Enlargements of cervical lymph 
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nodes have been reported only occasionally and in those instances Q fever 
could not definitely be held responsible. 

Skin: A maculo-papular erythematous rash has been reported in four 
cases ** **; however the absence of rash is regarded as a characteristic of Q 
fever which sets it apart from other rickettsial diseases. 

Respiratory System: A pneumonitis, similar to that found in virus and 
atypical pneumonias, is reported in a majority of cases. In four well studied 
laboratory outbreaks * ** ** °° more than 60 per cent of the cases showed 
lung lesions on roentgen-ray. A pneumonitis has become so well identified 
with Q fever that the roentgen-ray has been used as a case finding technic.** 
However, Q fever is a systemic disease of rickettsial etiology and cannot be 
classified simply as a pneumonitis. Serious illnesses have been produced by 
Q fever in which no evidence of pneumonitis could be demonstrated at any 
time. 

The lung lesions (as seen by roentgen-ray) which may be single or 
multiple usually consist of irregularly shaped patches of increased density 
sometimes described as resembling “ground glass.”” There seems to be little 
relationship between the extent of the lesions and the severity of the illness 
except in those rare instances where complete consolidation of lobes occurs. 
The lesions tend to occur in the peribronchial and alveolar rather than the 
hilar regions, and more often than not are found in the lower lobes. The 
lung lesions occasionally clear rapidly but more frequently resolution is slow, 
roentgen-ray evidence often persisting after the patient returns to normal 
activities. 

Symptoms and signs referable to the pneumonitis are repeatedly described 
as minimal. Respiratory distress is almost never seen but mild cyanosis is 
seen somewhat more frequently. 

Cough: Cough is present in most cases. It is usually productive of only 
a small amount of mucoid sputum which is occasionally streaked with red 
blood. C. burneti has been recovered from the sputum.** “ 

The physical findings produced by the pulmonary lesions of Q fever are 
often so minimal that this point has been described as a feature of the disease. 
However, on repeated examinations during the peak of the illness fine rales 
frequently can be heard at the end of deep inspiration with sufficient clarity 
to localize the lesion. Dullness is not often elicited and is indicative, when 
present, of pleural involvement or pleural effusion as often as consolidation. 
C. burneti has been isolated from pleural fluid.°° Abnormalities of voice and 
breath sounds are minor except in extensive consolidation. 

Upper Respiratory Signs and Symptoms: The almost complete absence 
of abnormal upper respiratory findings in Q fever provides an important aid 
in differentiating that illness from such common illnesses as influenza, com- 
mon cold, sinusitis and throat infections. Epistaxis has been reported as a 
minor complication.*® ** °° 

Complications and Sequelae: A review of the various clinical reports 
shows that among severe cases, complications and apparent relapses are not 
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uncommon. Phlebothrombosis, pleurisy, pleural effusions, arthritis, orchitis, 
epididymitis, esophagitis, massive intestinal hemorrhage “ and decubitus 
ulcers have been noted during the acute stages of the illnesses. 

Six patients have been recorded as having experienced relapses following 
apparent recovery from Q fever.*** The authors of this paper have wit- 
nessed one apparent relapse in southern California and one of the authors had 
previously observed a complete repetition of a clinical course of an illness 
proved to be Q fever following termination of a five day course of treatment 
with streptomycin.** Derrick and Burnet * reported one person who ex- 
perienced a daily rise in temperature for nine weeks after onset of Q fever. 

Unpublished data indicate that five of 49 laboratory infections with Q 
fever were followed by prolonged sequelae.’* One patient whose illness was 
complicated by a severe phlebothrombosis has experienced during the two 
years subsequent to his illness, intermittent attacks of fever, pain in the legs 
and swelling of the ankles. Another has had persistent low back pain of 
undetermined cause during the same period. A third has been afflicted with 
persistent hiccoughs and two men over 60 have had leg pains similar to that 
usually described in intermittent claudication. 


LABORATORY FEATURES 


Routinely periormed laboratory findings in Q fever are not distinctive. 


Mild albuminuria during the febrile period represents the only abnormal 
urinary finding. Except in the rare prolonged or complicated illness the red 
cell count and hemoglobin concentration remain normal. The white blood 
count and differential tend also to remain within normal limits but variations 
do not exclude Q fever from the diagnosis. <A relative lymphocytosis is 
occasionally reported. The sedimentation rate is nearly always elevated 
during the acute phase of the illness and tends to return to normal early in 
convalescence. However, in four cases suffering apparent relapses °° the 
sedimentation rate remained elevated after defervescence of the original ill- 
ness. In one study the sedimentation rate was regarded as a reliable index 
of the patients’ fitness for discharge from the hospital." 

All the usual blood sera agglutination tests are negative including the 
Weil-Felix test and tests for brucellosis and typhoid fever. Cold agglutina- 
tions are consistently negative as are complement fixation tests for influenza, 
psittacosis and rickettsial diseases other than Q fever. 

Laboratory Diagnosis of Q Fever: The diagnosis of Q fever can be estab- 
lished with certainty only by demonstrating a substantial rise in titer in the 
Q fever complement fixation or agglutination tests or by recovery of the 
causative organism from the patient. When antigens prepared from the 
Henzerling * or Nine Mile strains** of C. burneti are used, the serological 
tests are both specific and sensitive. The complement fixation test performed 
according to the Bengtson technic ** or modifications of the Kolmer technic 
are most generally used at this time. Unfortunately antibodies capable of 
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fixing complement do not appear in the blood of patients until 10 to 14 days 
after onset so that a serological diagnosis cannot be made during the early 
stages of the illness. 

A positive reaction for Q fever in the complement fixation test is regarded 
to represent previous effective contact with C. burneti and a high titer asso- 
ciated with a previous illness consistent with what is known about the disease 
suggests that the illness in question is Q fever. However, antibodies are 
found in the serums of persons who have not been ill but who have been ex- 
posed to known sources of infection both in the laboratory and in endemic 
areas.”* ***? Unpublished data from the National Institute of Health show 
that eight of 14 persons who had Q fever in 1940 still had detectable anti- 
body levels in 1946. Several of that group retested in 1948 continued to 
show antibodies of significantly high titer. 

With the exception of Rocky Mountain spotted fever, no other human 
illnesses have been found which produce serum components capable of giving 
a positive reaction in the Q fever complement fixation test. At the National 
Institute of Health a survey of 70 serums from cases of Rocky Mountain 
spotted fever, collected in 1946, showed that 10 per cent of them reacted with 
the Henzerling antigen in titers ranging up to 1 to 32 but not higher.** 


DIFFERENTIAL DIAGNOSIS 


While it is not possible on a clinical basis alone to make a definite diag- 
nosis of Q fever, on the same basis it is difficult to rule out the disease ; par- 
ticularly in known endemic areas. In such areas, however, an epidemiologi- 
cal history is often extremely helpful. 

The clinical similarity between Q fever and many other syndromes of 
known and unknown etiology is repeatedly pointed out in published reports. 
Influenza, so-called virus and atypical pneumonias of undetermined origin, 
psittacosis, coccidioidomycosis present similar clinical pictures. Other 
rickettsial diseases can be ruled out in most instances when the rash peculiar 
to the specific disease fails to appear. Typhoid fever and brucellosis are 
diagnoses which have been considered in cases of Q fever. In areas where 
both brucellosis and Q fever occur, an occasional patient may have antibodies 
for both diseases and a final diagnosis may be extremely difficult unless ani- 
mal inoculations are carried out. This situation has been encountered sev- 
eral times during the Southern California investigations and suggests a 
necessity for reviewing the diagnosis of brucellosis in some cases—particu- 
larly when a rise in titer for that disease has not been demonstrated. 


TREATMENT AND PROPHYLAXIS 


Sulfonamides and penicillin have been used separately and together in 
treatment without perceptible effect on the course of the illness. Strepto- 
mycin has recently been reported to be of value in experimental infections 
with Q fever.*° Clinical trials of this antibiotic that have come to the atten- 
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tion of the authors indicate that it may have a beneficial effect; however, 
controlled studies in human illness have not been reported. 

Transfusions and oxygen therapy are occasionally necessary in supportive 
treatment of severe cases. Treatment otherwise is symptomatic, salicylates 
offering considerable relief of discomfort. 

Aureomycin, an antibiotic derived from Streptomyces aureofaciens, has 
been found in clinical trials to benefit acute human infections with Q 
fever. °*’ Antirickettsial activity of aureomycin was first shown by Wong 
and Cox in laboratory studies.°* Sulfonamides and penicillin have been used 
separately and together in treatment with no perceptible effect on the course 
of the illness. Streptomycin has not borne out in more extensive clinical 
trials the promise suggested by earlier 

A Q fever vaccine has recently been reported °°; however, its use in hu- 
mans has been limited to laboratory workers. Since controlled studies have 
not yet been done, its efficacy remains to be established. 


IMMUNITY 


Second cases of Q fever have not been reported although good oppor- 
tunities for reinfection exist in certain laboratory, occupational and residential 
groups. Serum antibodies have been shown to persist in recovered persons 
for 18 months * in a small series of cases. This persistence of serum anti- 
bodies for 18 months or more has been observed in some, but not all of the 
laboratory cases which have been tested at the National Institute of Health.** 
Solid resistance to reinfection with homologous or heterologous strains of 
Q fever is the rule among guinea pigs used for passage. 


PATHOLOGY oF Q FEVER 


Detailed pathological studies were made on only one of the five fatal cases 
reported in the literature.*’* Gross findings in this case (a man 59 years of 
age, who died eight days after onset ) included an enlarged dilated heart which 
showed signs of previously established coronary lesions; consolidation, con- 
gestion and edema of the lungs and an enlarged flabby spleen. Microscopic 
examination of the lungs revealed bronchi, bronchioles and alveoli filled with 
fibrin, red blood cells and numerous cells of the mononuclear series (lympho- 
cytes, plasma cells and large mononuclear cells). Findings in other tissues 
were not remarkable. 

Lesions produced by inoculating monkeys °*“ directly into the lungs were 
similar to those found in the single human case above except that in the mon- 
keys large epithelioid cells were noted in some of the alveoli of the lungs. 
Other tissues showed nonspecific perivascular lymphocytic infiltration which 
appeared to be most marked in the spleen and in lymph nodes. The spleen 
of one monkey and bone marrow of two monkeys showed nodules of epi- 
thelioid cells. 
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Mice and guinea pigs *”*** inoculated intraperitoneally and mice in- 
oculated intranasally showed similar lesions in general except for the exten- 
sive pneumonias which were produced in the latter. Large spleens were 
consistently produced in both species regardless of the route of inoculation. 
A feature of the histopathology in each species was the production of granulo- 
matous nodules 100 to 500m in diameter. These nodules were widely 
represented in the tissues but were most numerous in the liver, spleen, lymph 
nodes and the bone marrow. Giant cells and epithelioid cells were commonly 
found in the granulomata. 


Sources AND MopEs OF INFECTION 


The available evidence derived from studies of occurrence of Q fever in 
industrial and laboratory outbreaks and in endemic areas suggests that 
multiple sources and modes of infection may be involved. 

The great majority of reported cases have occurred in adult males—this 
undoubtedly is influenced by the fact that most of the reports deal with oc- 
cupational, laboratory and military groups. However, in one laboratory 
outbreak 12 of 24 female workers developed Q fever which can be compared 
to the 24 cases among 58 males.** Included among seven cases reported 
from Switzerland was a child less than three years of age.” Intensive 
studies from endemic areas have not been reported; however, one published 
report of 17 California cases included five adult women and a boy 15 years 
of age.” Preliminary observations in a subsequent study of the same area 
have confirmed the preponderance of adult males among recognized cases.* 

The age and sex distribution of these cases is difficult to explain on the 
basis of the use of raw milk. These observations, however, do not exclude 
the possibility that the use of infected milk may result in Q fever but on the 
contrary may mean that case finding to date has been selective or that the 
number of persons contracting clinically apparent Q fever by this mode are 
not numerous. Nor do they exclude the possibility that infected milk may 
serve as a source of infection to specific occupational or residential groups by 
some mode yet to be determined. 

On the basis of actual recoveries of C. burneti, human beings, cows, 
goats, sheep, bandicoots and ticks can be regarded as known natural reser- 
voirs of Q fever. Investigations of other animals which have been shown 
to be susceptible for Q fever may significantly add to this list.** 

C. burneti has been recovered from the blood, urine *° and sputum *** 
of persons ill with Q fever. Despite these observations, there is no good 
evidence that infected persons are ever a source of other human infections, 
but there is much evidence to the contrary. 

Five species of ticks, Dermacentor andersoni,” Amblyomma ameri- 
canum,*® Dermacentor occidentalis, Haemaphysalis humerosa** and Hya- 
lomma savignyi *° have been found naturally infected in the United States, 
Australia and Algeria. Except in rare instances * little evidence has been 
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presented to prove that any of these ticks are directly responsible for human 
infection. However, it appears probable that such arthropods are an im- 
portant reservoir of Q fever in nature. 

Cattle have been incriminated repeatedly in human infection in Australia, 
United States and in Switzerland. Until recently the evidence that cattle 
might serve as a natural reservoir and potential source of C. burneti con- 
sisted largely of epidemiological observations and the presence of Q fever 
antibodies in bovine serums. In the Los Angeles area, however, C. burneti 
has been readily and repeatedly recovered from milk. Attempts to recover 
the agent from blood, urine and feces of naturally infected cows have been 
unsuccessful.” Sheep and goats were found to be naturally infected in Greece 
and the milk of such animals was reported to be infectious for guinea pigs.” 

The fact that another organism pathogenic for man should be found 
propagating in the mammary glands of cows and other milk producing ani 
mals is possibly less important than the observation that the udders of such 
animals have been found under natural conditions to be supporting an agent 
with the growth characteristics of a rickettsia and of a virus. 
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CLINICAL ASPECTS OF Q FEVER IN SOUTHERN 
CALIFORNIA; A STUDY OF 80 HOSPITALIZED 
CASES * 


By Ross B. DentinGer, M.D., Long Beach, California 


© FEVER was first recognized in this area by Dr. Frank Young of Artesia, 
Los Angeles County, in May 1947. Subsequently over 300 cases of QO fever 
have been diagnosed and confirmed by serologic tests in Southern California.’ 
This was the first time this disease had been diagnosed in the general popu- 
lation anywhere in the United States. 

Two previous naturally occurring outbreaks of Q fever were known to 
have taken place in the United States. Both of these were of explosive onset 
and were limited to persons handling cattle enroute to or during slaughter. 
The first of these outbreaks occurred in Amarillo, Texas, in March 1946 in 
which 55 cases, with two deaths, were reported... The second outbreak of 
36 cases occurred in August 1946, in Chicago, IIlinois.* 

Of the first 250 proved cases of Q fever in Southern California, 110 were 
hospitalized in some 25 different hospitals during the acute phase of their 
illness. The records of 80 of these cases were selected for study and com- 
prise the basis of this report. The remainder of the cases were not included 
either because the records were not available or were too incomplete for our 
purposes. The largest group (40 cases) was studied at the Los Angeles 
County Hospital. Eighteen of these cases were admitted during the first six 
months of 1948 and came under the personal observation of the author. 

Diagnosis: The complement-fixation test for Q fever was used as the 
basis for diagnosis in every case. The tests were performed by the labora- 
tories of the National Institute of Health in Bethesda, Md., and the Cali- 
fornia State Department of Public Health in Berkeley, Calif. 

Two criteria for the diagnosis of Q fever were defined : 

(1) A four-fold or greater rise in titer in successive blood specimens 
during convalescence was considered absolutely diagnostic of Q fever. Forty 
of our cases satisfied this criterion. 

(2) A single titer of 1:32 or greater during convalescence from an acute 
febrile illness clinically compatible with Q fever was considered strong pre- 
sumptive evidence of Q fever. Our remaining 40 cases fell into this group. 

Twenty-five of the cases studied demonstrated a change in serial blood 

* Received for publication November 9, 1948. 

From Los Angeles County Hospital and the School of Medicine, Department of Bac- 
teriology and Parasitology, University of Southern California. Aided by a grant from the 
California State Department of Public Health. 

Special acknowledgment is extended to Dr. John F. Kessel, Professor of Bacteriology 
and Parasitology, University of Southern California School of Medicine, for his guidance in 
this study and to Miss M. Dorthy Beck of the California State Department of Public Health 
for her case-finding assistance 
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specimens from a negative to a positive reaction to the complement fixation 
test. The time in days following the onset of illness required for this change 
to occur is of considerable importance and may be summarized as follows: 


Days After Onset of Illness Positive Negative Positive 
0 17 0 
29 8 78° 
25 0 100°, 


An illustrative case is that of a 32 year old white male truck driver whose 
serial blood specimens showed the following titers : 


Day of Illness Complement Fixation Titer 


7th 
8th 
9th 
10th 
lith 
12th 
14th 
25th 


These studies demonstrate the desirability of obtaining at least two blood 
specimens from patients suspected of having Q fever, the first drawn during 
the first week and the second during the third week of illness, in order to 
demonstrate a diagnostic rise in titer. 

Occupation and Exposure: A history of possible exposure to potentially 
infectious material could be elicited in only 70 per cent of the Q fever cases. 
Any contact with unpasteurized milk, the handling of fertilizer, or even 
residence within several blocks of a dairy were considered grounds for classi- 
fication as exposed personnel. 

The patients studied in this series showed a wide diversity of occupations. 
Eighteen were employed in jobs requiring direct contact with potentially 
infectious material. These included eight dairy workers, three veterinarians, 
three slaughterhouse and meat packing plant employees, three rendering 
company employees, and one butcher. 

The remainder of the occupations were representative of the general 
population and included: housewife (9 cases), salesmen (4 cases), oil well 
worker (3 cases), mechanic (3 cases), truck driver (3 cases), civil engineer 
(2 cases), chemical engineer, doctor, medical student, school girl, film 
technician, dress manufacturer, gasoline station attendant, telephone operator, 
painter, boiler inspector, policeman, fish hatchery employee, flying instruc- 
tor, venetian blind manufacturer, cook and dog catcher. 

It may be seen that only a minority of these cases reported close contact 
with cattle or their products but some type of possible exposure could be 
discovered by detailed questioning in a majority of cases. Approximately 
one-third of the cases denied any type of known exposure to suspected sources 
of infection. 

Age, Sex and Race: Vable 1 illustrates the age distribution of the cases 


studied. 


Negative 
1:16 
1:64 
1:128 
1:256 
1:256 
1:1024 
1:2048 
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Tasie I 
Sex and Race 


Male Female 

Age Cauc. Cauc. 
1-9 

10-19 

20-29 

30-39 

50-59 

60-69 

70-79 


lotals 


The youngest case was three years old, the oldest 75. It may be noted 
that 85 per cent of the cases were males and that the diagnosis was infrequent 
among the younger age groups. This latter observation is of special interest 
in view of the facts that this younger group probably represents the greatest 
milk consumers and that Coxiella burneti is present in more than half of 
unpasteurized milk specimens tested in this area.* Five of the patients were 
Negro males and an equal number of the Caucasian group were of Mexican 
extraction. The series is too small to draw any conclusions regarding sex 
or race susceptibility. 

Symptomatology: The patients presented no distinctive nor pathogno- 
monic symptoms, the usual symptom complex being that of a sudden onset 


of fever, chilly sensations, malaise, anorexia, and severe headache followed 
in a few days by a slight hacking cough and mild pleuritic chest pain. 
The salient symptoms are presented in table 2. 


Tasce II 
Frequency of Symptoms in 80 Hospitalized Cases of Q Fever 


Symptoms Number of Cases Percentage 
Sudden onset 74 92.5 


Constitutional 
Fever 100.0 
Chilliness 83.7 
Rigors 15.0 
Profuse perspiration 30.0 


Malaise 93.7 
Backache 
Sore neck 
Arthralgia 


Son 


Respiratory 
Cough 
Chest pain 
Coryza 
Sore throat 


on 
NWAN 


Gastrointestinal 
Anorexia 
Nausea 
Vomiting 
Diarrhea 
Abdominal pain 


2 512 
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63 5 12 
| 
29 
3 
43 53.6 
26 32.5 
21 26.2 
4 5.0 
4 5.0 
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1. Onset of iliness: This was characteristically sudden and without pro- 
dromal symptoms, many patients recalling the exact hour at which they 
became ill. Despite the abruptness of the onset, the patients did not feel 
acutely ill at first, many of them continuing work for a time. Only six 
patients were hospitalized during their first two days of illness but the 
majority had sought medical aid by the fourth day after onset. Fifty per 
cent of the patients in this series were hospitalized by their fourth day of 
illness. 

2. Fever and chills: Fever was a complaint of every patient. True rigor 
occurred in but 12 instances, but almost all patients noted chilly sensations 
at the onset and during the first few days of illness. Drenching sweats at 
the height of the fever were noted by many patients, especially by those taking 
salicylates. 

3. Headache: Severe and persistent headache was a very common com- 
plaint. This was the symptom most disturbing to many patients and relief 
could not usually be obtained with salicylates. The headache subsided fol- 
lowing a lumbar puncture in two instances. The headache was most com- 
monly generalized but in 12 instances was confined to the frontal area. 
Retro-orbital discomfort and pain on movement of the eyes was marked in 
only nine cases but specific inquiry revealed this symptom in a mild form in 
a majority of patients. 

4. Malaise: A mild or moderate degree of malaise was present in nearly 
all cases. Backache and nuchal soreness were occasional complaints and 
transient arthralgia of one or more joints of the extremities was present in 
five cases. 

5. Cough: Symptoms of infection of the upper respiratory tract were 
singularly lacking. They were limited to three patients who related symp- 
toms of coryza and two who had a mild sore throat. 

The majority of patients complained of cough of some degree. ‘This 
often did not appear until near the end of the first week of illness and was 
usually of a mild non-productive character. Four patients had blood 
streaked sputum. None had sputum described as “rusty” or of “prune 
juice” appearance. The cough commonly persisted for but one or two 
weeks. 

6. Chest pain: Slightly over one-third of the patients complained of chest 
pain of some degree. This was generally not severe and was limited to the 
site of pulmonary infiltration in most cases. The discomfort seemed to be 
pleuritic in nature, being aggravated by deep breathing or coughing, and 
generally lasted but a few days. 

7. Gastrointestinal symptoms: Some degree of anorexia was almost uni- 
versal and this was listed as a specific complaint in half of the patients. 
Nausea and vomiting were not infrequent but were usually troublesome for 
two or three days only, occasionally being more severe and more persistent. 
Transitory diarrhea shortly after the onset of illness was mentioned in four 
cases and an equal number of patients had mild generalized abdominal dis- 


comfort for one or two days. 
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1. General appearance: The patients were generally described as “acutely 
ill” upon admission to the hospital. They had moderate weakness and two 
were described as “prostrated.”” The skin was hot and flushed: Cir- 
cumoral pallor was described in three instances and three patients showed 
evidence of moderate dehydration. 


Ill 
Frequency of Abnormal Physical Findings in 80 Hospitalized Cases of Q Fever 


Physical Findings Cases Per Cent 
Fever 100.0 
Acutely ill” 5 $1.5 
Relative bradveardia 67.: 
Pulmonary 

RAles 

Dullness 

\ltered breath sounds 

Pleural friction rub 
Meningeal 

Stiff neck 

Stupor 

Confusion 

Hy poac tive reflexes 
Pharyngeal injection 
Lymphadenopathy 
Cardiac murmurs 
Conjunctival injection 
Skin rash 
\bdominal tenderness 
Palpable liver 
Palpable spleen 


= 


> 


2. Fever: The temperature upon admission to the hospital averaged 
102.8° in the 8O cases studied. The average maximum temperature re- 
corded during hospitalization was 103.9°. The single highest oral tem- 
perature was recorded as 106°. The temperature curve tended to show a 
sustained fever of 100 to 104° and lasted an average of 10 days. The 
duration of fever was between seven and 15 days in 90 per cent of all cases 


and may be summarized as follows: 


Duration ever (Days) Number of Cases 


ne awe 
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7 
a 
BS 3 
8 
13 
11 
8 
pte: 1 7 
1 12 
1 4 
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J 17 1 
18 
19 
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Some fluctuation of fever was noted in most cases with sharp transitory 
falls in temperature associated with salicylate diaphoresis. There was no 
statistical correlation between either the duration of fever or the severity of 
illness and the age, sex, or race of the patient. 

3. Relative bradycardia: The average pulse rate as recorded by the 
examining physician at the time the patient was admitted to the hospital was 
97 per minute. This is somewhat lower than would be expected for the 
average initial temperature of 102.8°. This relative bradycardia, though 
absent in several cases, was quite distinct in a majority of instances and was 
most evident in the first few days of illness. The bradycardia did not persist 
after the temperature had fallen to normal. 

4. Lung findings: Abnormal physical findings in the chest were present 
in somewhat over half of the cases examined. ‘The majority of patients had 
pulmonary rales heard at the time of their admission to the hospital. Ina 
few the findings were not noted until the end of the first week of illness. 
The rales were described as “‘crepitant” or as “moist” in about equal num- 
bers of patients and were confined to relatively small areas, usually less than 
one half of one lung field. 

The physical findings corresponded in position to the areas of infiltration 
noted by roentgen-ray and their location is described in the section on roent- 
gen-ray findings. 

An area of impaired resonance to percussion was noted in one-fourth of 
the patients. An equal number showed some type of localized alteration of 
the breath sounds, usually either described as “bronchial” or “impaired,” a 
few being described as “increased.” 

The triad of more definite pneumonic consolidation—impaired resonance, 
altered breath sounds, and rales—was noted in 15 patients. One of these 
cases is reported in detail (case 1). 

Localized transitory pleural friction rubs were noted in three patients, 
each of whom had complained of chest pain. None of the patients presented 
physical findings of a pleural effusion. 

The physical findings as a rule cleared between the tenth and fourteenth 
days after the onset of the illness, although persistence of scattered rales was 
noted in some for as long as three weeks. 

5. Meningism: Clinical evidence of meningeal irritation was noted in one- 
fourth of the patients and was often quite severe. Ten ot these patients were 
sent by their private physicians into the Communicable Disease unit of the 
Los Angeles County Hospital with a tentative diagnosis of meningitis. Five 
patients with marked nuchal rigidity had no pulmonary infiltrations evident 
by physical examination or by roentgen-ray. Such a case of what we have 
come to refer to as the “meningeal form” of Q fever is reported in detail 
(case 2). Some degree of stupor or somnolence was noted in most of these 
patients and the majority showed transitory confusion and disorientation. 
Two patients were frankly maniacal and had to be forcibly restrained for 
short periods of time. 
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Depressed or absent deep reflexes during the acute illness were noted in 
the most critically ill of this group of patients. The Kernig or Brudzinski 
signs were positive in a few patients. Severe meningeal signs as a rule per- 
sisted for two or three days after the patient was hospitalized, rarely longer. 

The 20 patients exhibiting marked meningism were all males but did not 
differ as a group in any other way from the remainder of the patients. 

Findings by lumbar puncture will be discussed under the section on 
laboratory procedures. 

6. Skin rash: Four patients were described as having a transitory macu- 
lar eruption. In two, the rash was noted on the seventh and ninth days of 
illness, after several days of sulfadiazine therapy, and faded after the drug 
was discontinued. 

One rash was described as “faint macules on the back and shoulders” of 
a 15 year old white school girl, and was noted on the third day of illness. 
No medication preceded this eruption and the rash was noted not to be 


present two days later. 

“Pink macules on the chest and abdomen” of a 37 year old white male 
were noted on the third day of illness in another instance. No medication 
had been taken and this rash also faded “within a day or two.” 

7. Miscellaneous findings: Pharyngeal congestion of mild or moderate 
degree was a common finding. This was never so marked as to lead to a 
diagnosis of acute pharyngitis in these patients, but was usually regarded as 


a result of the fever and dehydration. Herpes labialis was noted in one 
patient. 

Conjunctival injection of mild degree was present in a few patients. No 
exudate was noted. 

Lymphadenopathy was not marked in any case. Two were described 
as having generalized adenopathy of mild degree, one had small axillary 
nodes bilaterally, and 10 were described as having small, firm, non-tender 
anterior cervical nodes palpable. No change in the nodes was noted during 
the period of hospitalization of any patient. ; 

Cardiac murmurs of aortic and mitral valvular disease were present in one 
patient with known preexisting rheumatic heart disease. A small number 
of additional patients had “functional” systolic murmurs of grade 1 or 2 
intensity heard best at the apex. 

Pericardial friction rub was heard in one patient, a 50 year old white 
woman without previous cardiac disease. The rub was heard over the third 
interspace to the left of the sternum, was unrelated to respiration, and was 
heard over a seven-day period starting with the third day of illness. This 
patient had pneumonic infiltration in the lingular portion of the left upper 
lobe. Electrocardiograms showed no significant abnormality. 

Abdominal tenderness was generalized but not severe and was associated 
with severe vomiting in three cases. Abdominal distention was severe and 
persistent for five days in one patient and was mild and transitory in another. 
The liver was palpable three to six centimeters below the costal margin in 
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Cuart 1. Absolute ditferential leukocyte counts calculated from 200 hemograms on 80 
patients with Q fever. The counts are charted by days after the onset of illness. Horizontal 
lines represent usually accepted upper and lower limits of normal for each type of cell. See 
text for discussion. 
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three instances and in two cases the spleen was palpated. Liver tenderness, 
ascites, or jaundice was not observed in any case. 


LABORATORY PROCEDURES 


1. Blood counts: The leukocyte counts are shown in chart 1. Variation 
from leukopenia to leukocytosis is evident, with a tendency to mild polymor- 
phonuclear leukocytosis and lymphocytopenia. These findings tended to 
remain constant, at least during the first three weeks after the onset of illness. 


Eosinophilia was not noted in any case. 
These findings are at variance with those reported in previous outbreaks 
of this disease where “relative lymphocytosis” ° or “increasing leukocytosis” ° 


during convalescence was noted. 

The hemoglobin and erythrocyte determinations were within normal 
limits and did not change, except for the development of a mild anemia in 
three patients while being treated with sulfadiazine. 

2. Erythrocyte sedimentation rate: Thirty determinations of the sedi- 
mentation rate by the Wintrobe method were performed between the third 
and twenty-fourth days of illness. The corrected rate was invariably ele- 
vated and ranged between 15 and 47 mm./hr. The mean corrected ESR 
was 30 mm./hr. and the average corrected ESR 31.5 mm./hr. 

Only three determinations were performed after the first two weeks of 
illness, so it can not be stated how soon the sedimentation rate may be ex- 


pected to return to normal. No significant decrease, however, was noted 


during these first two weeks. 

In patients frequently exposed to both diseases, this test may be of con- 
siderable value in early differentiation of this disease from acute brucellosis, 
where the sedimentation rate is reported to be usually normal.’ 

3. Electrocardiograms: Electrocardiograms were taken on 12 patients 
in this series and showed no abnormalities indicative of myocarditis or 
pericarditis. 

4. Urinalyses: Transient albuminuria during the acute febrile period 
was noted in 32 of the 80 cases studied. No other significant abnormality 
was noted. 

5. Lumbar puncture: Twenty-four lumbar punctures were performed on 
21 patients during the acute phase of their illness. 

Pressure—the spinal fluid pressure ranged from 100 to 250 mm. of water 
in the 17 cases in which a pressure was recorded. The average was 165 mm. 
of water. The elevation of pressure in some instances was attributed to the 
patients’ restlessness and struggles during the measurement. 

Protein—the Pandy test was reported negative in each of 19 instances. 
Quantitative protein determinations ranged between 10 and 50 mg. per cent 
and averaged 27 mg. per cent in the nine cases in which this test was per- 


formed. 
Cells—cell counts performed in 23 instances were normal in every case 
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and ranged from 0 to 10 lymphocytes per cu. mm. ‘The average cell count 
was 2 lymphocytes. 

Chlorides—spinal chlorides were recorded in 12 cases and ranged from 
600 to 750 mg. per cent. The average was 690. All but three were below 
the accepted normal values of 725 to 750 mg. per cent. 

Sugar—the spinal sugar ranged from 56 to 126 mg. per cent, averaging 
81 mg. per cent in the six cases in which this determination was made. 

Wassermann—the spinal Wassermann was negative in five cases and 
positive in one. (See blood Wassermann. ) 

6. Blood agglutination tests: Typhoid and paratyphoid agglutinations 
were negative, in each of 54 determinations. 

Brucella agglutinations were negative in 56 instances and positive in one 
(case 2). 

OX-19 agglutinations were negative in each of 55 instances. 

Cold agglutinins were present in a titer of 1:32 in one case, 1:8 in an- 
other and were negative in 20 cases of convalescent Q fever. 

Heterophile agglutinations were negative in each of 15 instances. 

Tularemia agglutinations were negative in two patients. 

7. Serologic tests for syphilis: The Kahn tests was negative in 45 cases, 
the Wassermann in 31, Kline in 5, Kolmer in 3. ‘Two patients had positive 
Wassermann and Kahn tests. 

One was a 42 year old Negro male laborer who had a positive Wasser- 
mann and Kahn on two occasions and a positive spinal Wassermann. He 
was not treated for syphilis but was advised to return to the out-patient clinic. 
He failed to keep his appointment and it has been impossible to contact him 
for follow-up study. 

The second patient was a 38 year old white male meat inspector in a pack- 
ing plant, whose private physician has reported that his serologic tests for 
syphilis were still positive in high titer two months after recovery from Q 
fever and who is now receiving antiluetic therapy. 

8. Roentgen-rays: Of the 80 patients studied, 77 had chest roentgeno- 
grams taken during the first few days of illness. <A total of 162 films were 
studied in this group. The findings are summarized in table 4. 

The predominant lesion was a uniform segmental or lobar consolidation 
of variable density. Only occasionally was there a patchy or confluent type 


TasBLe IV 


Location of Pneumonic Infiltrations as Seen by X-Ray 
in 77 Hospitalized Patients with Q Fever 
Location Number of Patients Per Cent 
Left lung 
Right lung 
Bilateral 
Lower lobes 
Mid-lung fields 
Upper lobes 
No infiltration 
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of infiltration. Multiple areas of involvement were infrequent. There was 
no significant correlation between the presence or extent of pulmonary in- 
filtration and the clinical severity of illness. 

In several instances, increase in the extent of the area of the pneumonic 
process during the first week of illness was noted. Pleural reactions adjacent 
to the areas of consolidation were fairly frequent, but frank pleural effusion 
was not noted. Generalized vascular or hilar accentuation was notably ab- 
sent. There was no evidence of mediastinal or hilar lymphadenopathy. 

The rate of resolution was quite variable but was often prolonged for 


several weeks. 
RECOVERY 


The majority of patients felt entirely well and were able to return to work 
within a short time after discharge from the hospital. A few suffered a 
more prolonged convalescence, continuing to complain of anorexia, asthenia, 
and mild malaise for some months after apparent clinical recovery from the 
acute infection. 

One patient, a 28 year old male dairyworker, with a complicating pneu- 
moconiosis from previous pottery work employment continued to run a low 
grade fever for several weeks after the onset of his Q fever. 

Two patients, aged three and 45 years, developed relapses six and eight 
weeks respectively after the acute infection. In each case the patient was 


“not entirely well” after the first episode and had only a few days of fever 
during the second hospitalization. 


THERAPY 


Penicillin was used in the treatment of 61 of the cases studied, without 
evidence of any alteration in the clinical course of the disease. Sulfonamides 
were used in 23 cases, singly or in combination with penicillin, also without 
apparent benefit. Roentgen-ray therapy of the chest was used in five cases 
in three daily doses of 100 to 150 r each. Treatment was started between 
the fifth and seventh days of illness in every case. No obvious change in the 
patients’ course occurred and the total duration of fever in every case was 
slightly longer than the 10-day average for the total group of patients. 

Para-aminobenzoic acid, in doses of one to two grams every two hours, 
did not appear to alter the course of the three patients in which it was tried. 

Streptomycin has been reported to be effective in preventing growth of 
Coxiella burneti in the yolk sac of the fertile hen’s egg and may be life-saving 
in experimentally inoculated guinea pigs.* Eight patients in this series were 
treated with streptomycin, receiving an average total dose of 11 grams. 
Treatment was started between the sixth and the tenth days after the onset 
of illness in every instance. No definite improvement could be ascribed to 
the drug in any case and the fever persisted an average of six days after 
therapy was started. It should be mentioned that the patients treated with 
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streptomycin were the most critically ill patients; the mortality rate for un- 
treated Q fever is only 1 or 2 per cent, and this series is small, making any 
evaluation of therapy impossible in this case. 

Aureomycin appears to be the most effective tlierapeutic agent in the 
treatment of Q fever. This drug was not available for use prior to June 
1948, so was used in none of the cases in this series. 


DATE 
Y OF ILLNESS wo," 


pucse 
60 


100,000) a2 92 32 32 32 32 32 26 


WBC (« 1000) 


Fic. 1. Patient (case 1) with Q fever manifested by findings of “atypical pneumonia.” 


Case 1. This patient was a 55 year old white male night watchman from whom 
no history of contact with possibly infectious material could be elicited. He had 
suddenly become ill October 2, 1947, with fever and chills, severe generalized headache, 
nausea and vomiting, non-productive cough, and sharp pleuritic pain in the right upper 
anterior chest. No hemoptysis or dyspnea was noted. He had noted drenching 
sweats starting the day following the onset of his fever. 

He was admitted to the pneumonia ward of the Los Angeles County Hospital 
October 6, 1947. The patient appeared acutely ill with a temperature of 103.2°, pulse 
rate 100, respiratory rate 24, and blood pressure of 125 mm. of mercury systolic and 
75 mm. diastolic. There was no skin rash and the neck was not stiff. Small, firm, 
non-tender axillary lymph nodes were palpable bilaterally. Examination of the chest 
revealed impaired resonance and “medium moist crackling rales” over the right 
anterior chest. No friction rub was heard. 

The heart was not enlarged and no murmurs were heard. The spleen was not 
palpable and the remainder of the physical and neurological examinations was 
negative. 

A chest x-ray taken October 6 showed right middle lobe pneumonia (figure 2). 
Blood counts showed no anemia and the leukocyte counts were within normal limits. 
Agglutination for typhoid, paratyphoid A and B, brucella, and OX 19 were negative 
on October 7 and October 13. Four blood cultures were negative. The blood Was- 
sermann and Kahn tests were negative. 

The complement fixation test for Q fever was negative on October 6, positive in 
dilutions of 1:64 on October 13, and positive in all dilutions tested on October 22. 
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The patient received injections of penicillin, 40,000 units every three hours, with- 
out apparent clinical improvement. He did not continue to vomit following his hos- 


pitalization and the headache subsided within a few days. The lungs were noted to 
be resonant on October 14 but moist rales persisted to October 22 when he was dis- 


charged from the hospital. 
Reéxamination of the patient on November 10 revealed him to be afebrile and 


asymptomatic. The lungs were clear and no abnormal physical findings were noted. 
A repeat chest roentgen-ray at the time showed almost complete resolution of the 
previously described infiltration 


Comment: This patient illustrates the characteristic abrupt onset of illness 
four days before hospitalization. He had pleuritic chest pain and cough 
and presented the physical findings of pneumonic consolidation of the right 
middle lobe. Laboratory findings were not distinctive other than a diag- 
nostic rise in titer to the Q fever complement fixation test. No response was 
noted to penicillin therapy by the eleventh day after onset. The roentgen- 
ray showed almost complete clearing of the right middle lobe infiltration 
seven weeks after he first became ill. 

This syndrome of “atypical pneumonia” was the one most often encount- 
ered in the series of patients studied. Approximately one half of the hos- 


Fic. 2. Roentgenograms of the chest (case 1) taken on the fifth and fortieth days 
after the onset of illness. 
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Fic. 2. (Continued.) 


pitalized patients had initial tentative diagnoses of primary atypical pneu- 
monia. 


Case 2. This patient was a 37 year old Negro male employee of 17 years’ service 
in a local rendering company who was admitted to the Los Angeles County Hospital 
March 30, 1948. He had been well until March 26, when he had suddenly become 
ill with fever, malaise, chilly sensations, severe frontal headache, and a slight non- 
productive cough. There was a mild discomfort in the right anterior chest which was 
aggravated by inspiration. There was no history of past illness suggestive of chronic 
brucellosis. 

Physical examination revealed an acutely ill adult with a temperature of 101.2° 
and a pulse rate of 80. The respiratory rate was 20 and the blood pressure 95 mm. 
of mercury systolic and 55 mm. diastolic. There was no skin rash and the neck was 
not stiff. The chest was resonant and no rales or friction rubs were heard. The 
heart was not enlarged and nc murmurs were heard. The spleen was not palpable 
and there was no lymph node enlargement. The reflexes were physiological. 

The cough and chest pain subsided within two days but the severe headache and 
fever persisted. On April 3, a marked change in the patient’s condition had occurred. 
He was extremely lethargic and confused. His neck was rigid and the deep reflexes 
were all absent. A chest roentgen-ray taken at this time was entirely negative. A 
lumbar puncture was performed and revealed clear colorless fluid with a pressure of 
140 mm. of water. The Pandy test was negative and microscopic examination re- 
vealed no cells. 
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Four blood cultures were negative for brucella and cultures of the urine and 
sternal marrow were negative. Typhoid, paratyphoid, OX 19 and cold agglutinations 
were negative on April 3. Cold agglutination tests were repeated April 10 and were 
negative. The blood Wassermann and Kahn were negative. An electrocardiogram 
taken April 3 was normal. 

A second chest x-ray was taken April 14 and still showed no abnormality. Re- 
maining laboratory studies and therapy are outlined in figure 1. 

The patient still appeared critically ill but seemed somewhat improved by April 5. 
The deep reflexes were again active on April 6 and the headache and stiffness of the 
neck had subsided by April 7. 

The patient was left with some temporary residual weakness but was entirely 
asymptomatic by April 20, when he was discharged from the hospital. 


DATE 
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(uerrs 100, 000) 
PABA (enams) 


STREPTOMYCIN (GRAMS) 
SULFAOIATINE 
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PULMONARY 


WBC (x 1000) 


SCOMENTATION RATE 


26 
Fever 
COMPLEMENT Fixat 
Bauceiia 11280 11280 


Fic. 3. Patient (case 2) with Q fever manifested by findings of meningism. 


Comment: This patient is representative of a group of cases comprising 
about one fourth of the cases studied. These patients are all characterized 
by severe but transitory meningism without clinical evidence of pneumonia. 
(It should be emphasized that most of this group did show some pneumonic 
infiltration by roentgen-ray, however, and the patient discussed was ex- 
ceptional in that repeated roentgen-rays were negative.) Another unusual 
feature of this case was the positive agglutination for brucella. The un- 
changing titers and the negative blood, urine and bone marrow cultures 
suggest that the patient had had sub-clinical brucellosis prior to the onset of 
his Q fever. 
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The abrupt onset of illness, frontal headache, bradycardia, pleuritic pain, 
meningism, and elevated sedimentation rate were so characteristic of Q 
fever that we felt justified in a therapeutic trial of para-aminobenzoic acid 
(16 grams per day) and streptomycin (2 grams per day). This medication 
was started April 3 and continued to April 7 without definite demonstrable 
effect. On this date the para-aminobenzoic acid was replaced with sulfa- 
diazine and sulfamerazine (3 grams of each per day) and the combined 
sulfonamide-streptomycin therapy continued through April 18. The diag- 
nostic rise in titer of the Q fever complement fixation test was noted by 
April 10. 

The temperature first fell to normal on April 11 (the seventeenth day of 
illness), rose briefly the following day and then remained normal. It is 
impossible to attribute recovery in this case to any of the several therapeutic 
agents employed. 


Case 3. This patient was a 22 year old white male employee of the County 
animal shelter who was admitted to the Los Angeles County Hospital, July 5, 1948. 
His work brought him in frequent contact with animals of all sorts including cows 
and goats, but he denied drinking unpasteurized milk. He had been in good health 
until July 3 when he had first noted slight fever and a sore throat. The following 
day he developed a very severe frontal headache, had increased fever and a severe 
shaking chill followed by drenching perspiration. The day of admission he had two 
additional chills, moderate backache and generalized malaise, slight retro-ocular dis- 
comfort and mild epigastric pain. There was no nausea or vomiting and he denied 
cough or chest pain. 

Three years previously he had a febrile illness while stationed with the Navy in 
the South Pacific area. He stated that blood smears were negative for malaria at 
that time and no subsequent episodes of fever had ever occurred. 

Physical examination revealed an acutely ill young man complaining bitterly of 
headache, with a temperature of 101°, pulse rate of 92, respirations 26, and blood 
pressure of 116/70. There was no skin rash and the neck was not stiff. The 
pharynx appeared mildly injected and slight enlargement of the anterior and posterior 
cervical axillary lymph nodes was noted. The chest was resonant and no rales or 
friction rubs were heard. The heart was not enlarged and there were no murmurs. 

The abdomen was not distended. The spleen was palpable 4 cm. below the left 
costal margin and was firm and rather tender. No other abdominal organs were 
palpable. The reflexes were physiological. 

Repeated examinations of thick and thin blood smears by the parasitology labora- 
tory failed to reveal Plasmodia. Repeated stained blood smears showed no cells con- 
sidered diagnostic of infectious mononucleosis. Heterophile agglutinations were 
negative on July 6 and July 12. Agglutinations for typhoid, paratyphoid A and B, 
OX 19, brucella and P. tularensis were negative. Six blood cultures were negative. 
The blood Wassermann and Kahn tests were negative. An electrocardiogram taken 
July 6 was normal. 

Roentgen-rays of the chest, both antero-posterior and lateral views, were negative 
on July 6. 

The complement fixation test for Q fever was negative on July 6 and positive in 
dilutions of 1: 256 on July 12. 

The patient received symptomatic therapy only and the headache and fever sub- 
sided within a few days. The spleen remained palpably enlarged for one week. 

Reexamination three weeks later revealed the patient to be afebrile and asymp- 
tomatic and to have no abnormal physical findings. 
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60 


PULMONARY 


WBC (« 1000) 
Fever 1286 
COMPLEMENT Fixation 
Fic. 4. Patient (case 3) with Q fever manifested by systemic symptoms without 
pulmonary or meningeal findings. 


Comment: This patient represents a case of Q fever with evident con- 
stitutional effects of his disease, but without clinical evidence of either pul- 
monary or meningeal involvement. 

Approximately one fourth of all hospitalized cases presented this picture 


of fever without localizing findings by physical examination; however, most 
of this group did reveal unsuspected pulmonary infiltrations by roentgen-ray. 

Splenomegaly of a degree to render palpable this organ was uncommon 
in this outbreak of Q fever, as was the lymphadenopathy demonstrated by 
this patient. 

The majority of this group received an initial tentative classification of 
“influenzal syndrome” pending results of laboratory tests such as the com- 
plement fixation test which, as in this case, established the diagnosis of Q 
fever. 

SUMMARY 


() iever has been found to be occurring in the general population of 
Southern California. Eighty hospitalized cases were selected for clinical 
study on the basis of completeness and availability of records. Of this 
number, one-third denied even remote exposure to cattle or unpasteurized 
milk. Eighty per cent of the cases were adult males. 

The most common symptom complex was that of a sudden onset of fever, 
chilly sensations, malaise, anorexia, and severe headache followed in a few 
days by a slight hacking cough and mild pleuritic chest pain. The patients 
were febrile, had a relative bradycardia, and appeared acutely ill. Localizing 
physical findings were indicative of pneumonia or meningism or were entirely 
lacking. Illustrative case histories are presented. The fever persisted be- 
tween seven and 15 days and then subsided by lysis. Convalescence was 
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rapid and complete as a rule but was occasionally prolonged. ‘Two patients 
had mild relapses requiring re-hospitalization. The results of therapy with 
penicillin, sulfonamides, roentgen-ray, streptomycin, and p-aminobenzoic 
acid were inconclusive. Aureomycin was not used in the treatment of any 
patients in this group. 

The blood counts were variable but commonly showed a mild polymor- 
phonuclear leukocytosis and lymphocytopenia. The erythrocyte sedimenta- 
tion rate was elevated in every case. The spinal fluid was normal except for 
some increase in pressure and slightly decreased chloride content. OX-—19 
and cold agglutination tests were negative. “False positive” serologic tests 
for syphilis were not noted. Chest roentgenograms showed infiltrations in 
the majority of cases, usually a uniform segmental or lobar consolidation. 

The complement fixation test for Q fever was found to become positive 
during the second week of illness. In every case the final diagnosis of Q 
fever was dependent upon this test. 
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COUGH AS A SYMPTOM OF CARDIOVASCULAR 
DISEASE * 


By James H. Currens, M.D. and Paut D. Wuirte, M.D., F.A.C.P., 
Boston, Massachusetts 


CouGu is such a common complaint that it often attracts but little at- 
tention. This is particularly true when the cough is nonproductive and 
when there is no hoarseness, fever, or chest pain. It is easy to understand, 
therefore, how cough as a symptom may be neglected frequently in patients 
with cardiovascular disease in contrast to more definitive and impressive 
symptoms such as shortness of breath and chest or arm pain. This seems 
generally to be the case, since there are only a few reports pertaining to 
cough as a symptom in cardiovascular disease, and the majority of these 
have originated on the European continent. 

In the past few years we have observed several patients with various types 
of cardiovascular disorders in which cough was an early and important but 
generally neglected symptom. However, with careful evaluation of the 
history in each of these cases the importance of the symptom of cough was 
recognized usually because of its prompt subsidence following adequate 
therapy. The following representative cases are presented. 


RueumatTic Heart DiseAsE MITRAL STENOSIS 


Case 1. A 38 year old laborer was first seen in the hospital in January 1937 be- 
cause of cough and hemoptysis. Seven weeks before entry he had developed a cough 
which at first was nonproductive. Later he coughed up one to two tablespoons of 
bright red blood, and within two weeks he was raising blood once or twice a day. 
At about this time he noticed the onset of shortness of breath when he climbed stairs. 

Physical examination revealed that the heart was normal in size by both physical 
and roentgen-ray examination. The rhythm was regular at 86 beats per minute. 
Auscultation, however, revealed an apical systolic murmur of moderate intensity 
followed by a moderate, low-pitched, rumbling diastolic murmur. Rest in bed and 
digitalization were prescribed. 

He did well without further cough or bleeding until October 1938, when he again 
developed a cough, following an upper respiratory infection, which resulted in his 
raising blood on several occasions. He also noticed some dyspnea upon exertion and 
was awakened several times at night out of a sound sleep by cough and shortness of 
breath. 

Physical examination at this time was unchanged. The blood pressure measured 
120 mm. of mercury systolic and 60 mm. diastolic. The corrected sedimentation rate 
was rapid (1 mm. fall per minute). The electrocardiogram is shown in figure 1A. 
Blood and urine studies at the time were not remarkable. 

The patient was again admitted to the hospital one month later because of a 
recurrence of the cough, followed two days after entry by recurrent gross hemoptysis. 
The vital capacity of the lungs at this time measured 3.6 liters and his venous pressure 


* Received for publication December 13, 1947. 
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Fic. 1. 

A. The electrocardiogram of Case 1, demonstrating a normal axis and wide P-waves 
in October 1938. By January 1941 auricular fibrillation and some right axis deviation had 
developed. 

B. The electrocardiogram of Case 8, illustrating inversion of the T-waves in September 
1944. In December 1946 much right axis deviation and auricular fibrillation are evident. 

C. The electrocardiogram of Case 10 reveals a QRS interval of 0.10 second and inversion 
of the T-wave in Lead CFs. 


was 7.5 cm. He was given supplementary digitalis for one week, 0.1 gram per day, 
and was discharged improved after two weeks. 

In March 1939 the cough and increasing dyspnea returned, followed by frank 
hemoptysis. He was readmitted to the hospital at this time. Venous pressure 
measured 13 cm. of water, and 400 c.c. of blood were removed with some improve- 
ment. He was followed in the Cardiac Clinic where he got along well. The murmurs 
remained the same, and the pulmonary second sound was thought to be not abnor- 
mally loud. 

In January 1941 the patient was again in the hospital because of pain in the right 
kidney region, which was interpreted as probable infarction of the right kidney. He 
had noted the onset of rapid, irregular heart action about four weeks before this, when 
the electrocardiogram demonstrated in figure 1A was taken. Following this episode 
he had developed signs of considerable congestive heart failure and had required 
periodic mercurial diuresis. 
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Since 1942 the patient has been followed periodically and has been maintained on 
digitalis and ammonium chloride, in addition to a low sodium intake. He has con- 
tinued to have repeated small hemoptyses with some intermingled cough. A venesec 
tion about every three months has seemed helpful. 

The patient was last seen in the hospital in April 1947, because of increasing 
cough and dyspnea over a period of two weeks. At this time his heart was found to 
be enlarged and the pulmonary second sound was accentuated. There was a Grade 3 
apical systolic murmur followed by a moderately loud, low-pitched diastolic rumble. 
The rhythm was totally irregular. During the course of one week seven pounds of 
edema fluid were cleared, and the patient felt considerably improved 

He has since led a sedentary existence, unable to work. The cough continues 
periodically, especially at night, and he raises a variable amount of blood. 


Cough and hemoptysis were early symptoms in the course of this patient's 
heart disease and appeared before significant signs of heart failure. 


Case 2. A 34 year old mother of six children entered the hospital on June 25, 
1947, complaining of cough and shortness of breath. The patient had first noted some 
nervousness three years before entry, but this had not been severe and had subsided 
after a few months. One year before entry she had noted fatigue, some palpitation ot 
her heart, and slight dyspnea on exertion. For six months before entry she had had a 
mild, nonproductive cough which seemed to be progressive and during the month prior 
to admission had caused her difficulty in sleeping at night. At this time she had con- 
sulted her physician, who told her that she had bronchitis, for which he pre- 
scribed some cough medicine, with no effect. The patient’s symptoms continued and 
one week before entry she again saw her physician, who noted that the thyroid gland 
was enlarged and referred her to the hospital. Three days before entry she vomited 
following a severe paroxysm of coughing. ‘The past history revealed that she had had 
chorea at the age of six. 

Physical examination revealed a nervous, hyperactive female. The skin was 
warm and moist, and the eyes showed a widening of the palpebral fissures and a 
definite lag. There was a mild tremor of the hands. The thyroid was found to be 
three times normal size and symmetrically enlarged. Examination of the chest re- 
vealed no rales, and the neck veins were not engorged. The heart was found to be 
enlarged on physical examination. The rhythm was regular, and the rate was rapid, 
varying between 100 and 140 beats per minute. The first sound at the apex was 
accentuated, as was the pulmonary second sound. There was a characteristic apical 
diastolic rumbling murmur with very marked presystolic accentuation. No systolic 
murmur was heard. ‘The blood pressure was 135 mm. of mercury systolic and 60 mm. 
diastolic. The liver edge was found to be 4 cm. below the right costal border. The 
venous pressure measured 15 cm. of water. 

The heart was enlarged by roentgen-ray, measuring 13.4 cm. in diameter with 
an internal thoracic diameter of 23.5 cm., with enlargement of the left auricle. An 
electrocardiogram demonstrated sinus tachycardia at a rate of 135, with a moderate 
degree of right axis deviation and slight depression of the S-T segments in Leads II 
and III. The initial basal metabolic rate was plus 76; this fell to plus 12 in the course 
of three weeks on iodine and thiouracil therapy. 

The patient was given 4 grams of ammonium chloride a day and was placed on a 
low-sodium diet. No digitalis was given. She improved quite rapidly and her weight 
decreased by six pounds during the first five days in the hospital, a reduction which 
was attributed to loss of edema fluid. The patient's cough disappeared within three 
days after entry and she was able to sleep comfortably at night. One week after 
entry her venous pressure was 9 cm. of water. 
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This patient had symptoms suggesting thyrotoxicosis for a period of at 
least one year and possibly some decrease in cardiac reserve during this 
period of time. However, the outstanding symptom during the last six 
months of her illness, particularly the last month, was a cough at times 
paroxysmal and unusually bothersome at night. The cough subsided 
promptly with the disappearance of the congestive heart failure without the 
aid of digitalis. It seems evident that the cough was not due to the thyroid 
enlargement, in view of its subsidence without removal of the gland. 


HYPERTENSIVE AND CorRONARY HEART DISEASE 


Case 3. A 74 year old executive was first seen by us in January 1946. He hada 
known history of hypertension for six years. Six months before he was seen the 
patient had first noticed the onset of cough. He had been kept in bed for a few days 
and the cough had subsided temporarily. However, he had continued to cough inter- 
mittently, and six days before being seen he had a severe fit of coughing, with con- 
siderable blood-tinged sputum, during the night. The cough lasted all night, and he 
was obliged to sit up to alleviate it. The next morning his doctor found him fairly 
comfortable but kept him in bed. He then remained quite asymptomatic until the night 
before he was seen by us, when he had another paroxysm of coughing associated with 
dyspnea and blood-tinged sputum. This continued throughout the night and was ac- 
companied by considerable wheezing with shortness of breath. Increase in the heart 
rate after coughing was noted. 

Physical examination revealed no pulsation of the cervical veins, and the breath- 
ing was normal. The heart was found to be slightly enlarged. An apical diastolic 
gallop rhythm was easily heard. The blood pressure was 200 mm. of mercury systolic, 
110 mm. diastolic. The pulse was regular at 72. No murmurs were heard, and the 
lungs were found to be clear. The liver was not palpable, and there was no peripheral 
edema. Fluoroscopic examination revealed slight enlargement of the heart, which had 
a transverse diameter of 12.7 cm. with an internal thoracic diameter of 25.9 cm. by 
orthodiagram. The hilus shadows were somewhat prominent, but the lungs appeared 
clear. An electrocardiogram demonstrated normal rhythm at a rate of 90 with left 
bundle branch block. 

The patient was placed upon digitalis, ammonium chloride, a low-sodium diet, and 
periodic mercurial diuresis. Within four days he had improved considerably and his 
cough had disappeared while he was at rest in bed. No evidence was found to suggest 
thrombophlebitis in the legs, as a possible source for pulmonary embolism and in- 
farction. He complained of some weakness after he was mobilized but noticed no 
return of the cough. During the first week he had lost six pounds in weight. He 
returned to part-time work but in two months had noted the return of his cough with 
some dyspnea. The cough was particularly bothersome at night, and during 
paroxysms of coughing he would raise blood-tinged sputum. At this time he was 
hospitalized and an intensive search was made for possible signs of thrombophlebitis 
or pulmonary infarction but there was no evidence of such. 

In spite of the restricted sodium intake, ammonium chloride, and digitalis, the 
patient continued to have recurrence of cough and shortness of breath every four to 
eight weeks, necessitating mercurial diuresis. Cough seemed to be his first symptom 
of recurrent pulmonary congestion. He never developed evidence of significant right- 
sided failure, and his weight fluctuated not more than four to six pounds. 

The patient continued with his part-time work, but he did at times notice nervous- 
ness. It seemed also that his cough was aggravated by nervous tension. During the 
following year examination of the heart varied little except for some increase in its 
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enlargement (it measured 13.8 cm, in transverse diameter by orthodiagram) and some 
increase in prominence of the lung hilus shadows. The apical diastolic gallop rhythm 
increased in intensity. When seen in July 1947 his only trouble was his cough, for 
which he received mercurial diuretics effectively every week or two. His cough had 
been more bothersome at night and during the morning shortly after arising. 

Case 4. A 60 year old housewife entered the hospital because of cough and 
breathlessness. For seven years she had had a history of elevated blood pressure and 
of substernal tightness on effort. One year before entry she was found to have 
auricular fibrillation, with a ventricular rate of 160, and was given digitaJis. Five 
months before entry she had her gall-bladder removed because of stones. Two 
months before entry she had noticed some shortness of breath upon dressing in the 
morning, although it was not particularly bothersome during the day and no orthopnea 
was present. For four weeks she had had a dry, persistent, nonproductive cough 
which bothered her particularly after effort and which for two weeks had been con- 
siderably worse. Because of the cough and breathlessness at night she had had great 
difficulty in sleeping. 

Physical examination revealed a woman in moderate respiratory distress. The 
neck veins were distended and a venous pulse was visible in the neck. The heart was 
enlarged and the rhythm was totally irregular, with an apical rate of 96. An apical 
diastolic gallop rhythm was present. The pulmonary second sound was accentuated, 
and there was a Grade 2 apical systolic murmur. The blood pressure was 160 mm. of 
mercury systolic and 100 mm. diastolic. The lungs were clear. The liver descended 
four fingers’-breadth on deep inspiration. No dependent edema was apparent. The 
vital capacity of the lungs on entry was 1.2 liters. The urine contained 2 plus albumin. 
A chest film revealed some haziness in the right lung field just above the diaphragm. 
The electrocardiogram showed auricular fibrillation at a ventricular rate of about 85, 
slight depression of the S-T segments, and low T-waves in Leads I, II, and III. On 
the tenth hospital day a pleural friction rub was heard over the right chest posteriorly ; 
this disappeared after three days. 

The patient was placed on an increased ration of digitalis, together with am- 
monium chloride, and was given three injections of a mercurial diuretic. During 
the first week in the hospital she lost 13 pounds of weight, during which time the 
cough disappeared and her respiratory distress subsided. After two weeks she was 
discharged completely free of cough and shortness of breath and untroubled by 
insomnia. 


This case illustrates the importance of cough as a complication of left 
ventricular failure. The patient noted some shortness of breath on effort 
before the cough appeared, but the cough was present before orthopnea 
and insomnia developed and doubtless was an aggravating factor in this 
respect. It seems quite probable that pulmonary infarction with pleurisy 
was the chief cause of the cough. The possibility of such a precipitating 
factor should always be explored. 


CARDIOVASCULAR SYPHILIS 


Case 5. A 54 year old housewife entered the Out Patient Department of the 
Massachusetts General Hospital in August 1938, complaining of a non-productive 
cough of 12 months’ duration. Four years before entry she had first noted a slight 
pulsation in the right anterior chest. This, however, was not bothersome except for 
a period of six months in 1937, at which time she had occasional pain beneath the 
right clavicle in the region of the pulsation; the pain disappeared spontaneously. 
Twelve months before entry she had begun to cough, and the cough had grown 
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progressively worse. Shortly after its onset the patient had two attacks of dyspnea 
at night which awakened her from a sound sleep and forced her to get out of bed to 
breathe. However, there had been no recurrence of these attacks of dyspnea, nor had 
she noticed any appreciable dyspnea on exertion. 

Physical examination revealed a well developed female in no distress. Her pupils 
were equal and reacted normally to light. The carotid arterial pulsation was accen- 
tuated. In the second intercostal space of the right anterior chest there was a pul- 
sation in the midclavicular line over which a systolic thrill was palpable. The heart 
was found to be enlarged. The rhythm was regular at a rate of 80. Systolic and 
early diastolic murmurs were heard at the apex, increasing in intensity at the sternum 
and over the aortic area. Harsh systolic and blowing diastolic murmurs were audible 
over the thoracic pulsation. The blood pressure was 170 mm. of mercury systolic and 
40 mm. diastolic in each arm. The lungs were clear to auscultation. A roentgeno- 
gram of the chest is shown in figure 2A. Her blood was found to give a strongly 
positive test for syphilis; the cerebrospinal fluid Wassermann test was negative. 

Therapy was begun with potassium iodide daily-and bismuth subsalicylate each 
week. In the course of the next three years she received 83 injections of bismuth, 15 
injections of neoarsphenamine, and 10 injections of mercury oxinamide. 

The patient did remarkably well and experienced no further dyspnea or angina. 
About one year after the institution of syphilitic treatment her cough disappeared. 
The electrocardiograms in 1941 and 1946 were normal. 

In 1941 a pelvic operation was performed which was withstood well by the 
patient, but later there developed considerable swelling of the ankles and the joints 
of the hands. This subsided in a few months. Her most recent physical examination, 
in December 1946, showed no appreciable change from that of August 1938. A chest 
film showed very little change in the appearance of the aorta. She continued to feel 
well and denied having dyspnea or orthopnea. She was able to climb two flights of 
stairs several times a day without significant difficulty. The patient insists that 
during the past year the right anterior chest pulsation has been less. 


Cough was the presenting complaint of this patient, as is not infre- 
quently the case in patients with aneurysms of the aorta where it is attribu- 
table to pressure upon the trachea or one of the bronchi. The subsidence of 
cough and the apparent decrease in size of the aortic aneurysm during and 
following therapy certainly would suggest scar formation in and about the 
aneurysm. No definite heart failure was evident, but there was a history 
suggestive of paroxysmal nocturnal dyspnea before treatment. This pa- 
tient’s duration of life after the onset of symptoms is unusual. 


_ Case 6. A 58 year old colored porter was first seen in the hospital in May 1946. 
For six months he had noted a full sensation in the throat associated at times with dif- 
ficulty in breathing and a dry, hacking cough. He had had a chancre at the age of 
25 which had disappeared spontaneously in three weeks; he had had no subsequent 
therapy. 

Physical examination at this time revealed a rather thin, colored male in no great 
distress. The eyes were not remarkable. There was rather striking distention of 
the left cervical vein. The trachea was deviated markedly to the right, and there was a 
definite tracheal tug. Blood pressure in each arm measured 160 mm. of mercury 
systolic and 100 mm. diastolic. The aortic second sound was accentuated and “tam- 
bour” in quality. No diastolic murmur was heard. The heart was not thought to be 
enlarged. The abdomen and extremities were normal. A roentgenogram of the 
chest is demonstrated in figure 2B. The electrocardiogram was found to be within 
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normal limits. Laryngoscopic examination revealed paralysis of the left vocal cord 
indicating left recurrent laryngeal nerve palsy. 

The patient's cough continued and was definitely brassy in character. He also 
noticed considerable difficulty at times in breathing associated with a wheezing in his 
chest. In February 1947 he was admitted to the hospital for the purpose of wiring 
or wrapping with cellophane one or more aneurysms of the aorta. The first opera- 
tion revealed a thrombosed aneurysm of the innominate artery. The trachea was 
intimately attached to it and was adherent over the anterior surface of the aneurysm. 
A dissection of the trachea away from the aneurysm was attempted but could not be 
accomplished without tearing one of the two structures. 

The patient continued to have considerable cough and periodic difficulty in breath- 
ing. On July 26, 1947 he was readmitted to the hospital again because of increasing 
difficulty in breathing, and he died within four days from tracheal obstruction. 


This patient died primarily of tracheal obstruction resulting from pres- 
sure of an aneurysm on the trachea. Cough, brassy in character, was a 
prominent symptom throughout his illness. 


PERICARDIAL DISEASE 


Case 7. A 68 year old female entered the Out-Patient Department of the Mas- 
sachusetts General Hospital with the chief complaint of a non-productive cough of 
one month’s duration. For two or three months there had been a mild degree of 
dyspnea on climbing two flights of stairs. The patient was examined briefly at this 
time, and the heart was thought to be normal except for an irregular pulse at a rate of 
90. No murmurs were heard, and the sounds were of good quality. The blood 
pressure was 130 mm. of mercury systolic and 80 mm. diastolic. The lungs them- 
selves were clear to percussion and auscultation. A roentgen-ray film of the chest 
showed extensive calcification in the pericardium and some enlargement of the heart 
silhouette. Because of the cardiac enlargement and irregular pulse the patient was 
given digitalis. She was seen two months later and reported that she had been free 
of cough for at least six weeks. An electrocardiogram taken at this time revealed 
auricular fibrillation with a ventricular rate of 65. There was some depression of 
the S-T segment in Leads I and II. The T-waves were inverted in Leads I and CF;,, 
diphasic in CF,, and positive in Leads III and CF:. The patient was again seen six 
months after her original entry, during which time she had been taking digitalis; her 
apical pulse rate was 68. A third sound was described at the apex of the heart. A 
venous pressure test done at this time revealed a pressure of 13 cm. of water. There 
was no evidence of congestion or edema, and she was feeling well. No mention was 
made as to whether her dyspnea had improved; in any event, it had never been a 
bothersome symptom. 


It seemed quite evident that a poorly controlled heart rate in auricular 
fibrillation was the chief cause of this patient's cough upon her original 
entry to the hospital. With adequate digitalization the cough promptly 
subsided. Although the venous pressure remained slightly elevated as a 
result of some constriction of the pericardium, the patient was free of 
symptoms. 


Case 8. A 21 year old clerk was first seen in September 1944, having been 
referred with a diagnosis of calcified constrictive pericarditis. In March 1943, during 
a routine army examination, evidence of calcium surrounding the heart had been found 
and the patient was rejected. His past history was not remarkable, and he had no 
symptoms referable to his heart. 
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Physical examination at this time demonstrated a well developed and well nour- 
ished male with a cervical venous pulsation. The heart sounds were of good quality 
and no murmurs were heard. The rhythm was regular at a rate of 80. The blood 
pressure was 102 mm. of mercury systolic and 80 mm. diastolic. A slight paradoxical 
The venous pressure was found to be 11.4 cm. of water. Blood 


pulse was present. 
The tuberculin test in 1 to 


studies were normal, including the sedimentation rate. 
100,000 was 1 plus. 

A roentgenogram of the chest demonstrated what appeared to be calcium extend- 
ing anteriorly and posteriorly over the left portion of the heart. The pulsation over 
this portion of the heart was meager. The transverse diameter of the heart shadow 


measured 13.1 cm. An electrocardiogram showed inverted T-waves in all leads 


(figure 1B). 

On October 6, 1944, a pericardial resection was performed, following which he 
did fairly well, although the venous pressure remained elevated. He continued to 
do sedentary work, but in January 1946 he noted the onset of dyspnea, followed by 
In April 1946 he was awakened one morning by a 


some swelling of the abdomen. 
He was admitted 


severe paroxysm of coughing with subsequent shortness of breath. 
to his local hospital where during the ensuing week he coughed a good deal in severe 
paroxysms. He noticed thereafter that his legs had begun to swell, and he was 
placed on a low-sodium diet. The shortness of breath continued, and in June 1946 he 
was readmitted to the Massachusetts General Hospital, two years after the original 
operation. 

Examination at this time demonstrated a high degree of cervical venous dis- 
tention, and there was evidence of fluid in the right chest. The heart sounds had 
not changed appreciably, except that the pulmonary second sound seemed to be 
louder. Auricular fibrillation was demonstrated, with a ventricular rate of 75. The 
liver was found to be enlarged four fingers’-breadth below the right costal border, 
and there was some sacral edema. The venous pressure measured 26.5 cm. of water. 

A second pericardial resection was done from the right anterior approach on 
October 25, 1946, following which the venous pressure fell to 20 cm. of water. The 
patient continued to do poorly, however, and to have much cough and shortness of 
breath. The venous pressure rose again, to about 30 cm. of water, and he required 
not only the digitalis which he had been taking for many months but also periodic 
mercurial diuresis, after which he had less cough. The electrocardiogram of Decem- 
ber 1946 is demonstrated in figure 1B. 

Careful studies, which are being reported in detail elsewhere,'* indicated probable 
constriction of the posterior wall of the heart and, therefore, a third pericardial 
resection was carried out by transthoracic approach in January 1947. After a stormy 
early convalescence the patient did well and he has continued in much improved health 
since, essentially symptom-free. 


Cough was a significant and important symptom at the onset of this 
patient’s severe heart failure and probably coincided with the onset of 
auricular fibrillation in April 1946. This, of course, was attributable to the 
obstruction of the flow of blood into the left ventricle and resulted in 
pulmonary congestion and right-sided failure. In retrospect the cough was 
an important symptom to suggest constriction of the left side of the heart. 


CONGENITAL CARDIOVASCULAR DISEASE 


Case 9. A 13 months’ old boy was admitted to the hospital in October 1942, with 
the complaints of cough for one week and fever for two days. He had had a normal 
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full-term delivery without incident and had been well. However, his parents had 
noted a rattling audible respiration, which was usually worse when he had a cold. 

Physical examination at this time demonstrated a loose, croupy cough but no 
evidence of respiratory embarrassment. The lungs were found to be normal except 
for a few scattered musical rales throughout the chest. The temperature on admission 
was 103° F., which fell to normal in two days. The cough decreased and the lungs 
were found to be clear on the fourth day. The leukocyte count was 12,700 on entry. 
He was discharged with a diagnosis of acute bronchitis. 

During the subsequent four and one-half years the patient had a total of nine ad- 
missions because of cough, fever, and evidence of infection in the lungs. He continued 
to have a cough with rather stridulous respirations at times. He was seen in the 
Allergy Clinic, where only the finding of a positive skin test to egg white was reported, 
and repeated roentgen-ray films of the chest were interpreted as not remarkable. The 
cardiac silhouette was found to be normal. One observer had considered the diagnosis 
of congenital laryngeal stridor. The patient seemed to have grown less than was 
normal for his age. His tenth admission was in February 1947. 

His physical examination at the age of six was unchanged. He had coarse rales 
both anteriorly and posteriorly. The heart was normal to examination. The blood 
pressure was 120 mm. of mercury systolic and 65 mm. diastolic. An electrocardio- 
gram was found to be perfectly normal, and a roentgenogram of the chest was likewise 
normal. Because the presence of a right-sided aorta with a vascular ring surround- 
ing the trachea and esophagus was considered at this time, a careful barium swallow 
roentgen-ray examination was made (figure 3). 


Fic. 3. The roentgen-ray films of Case 9, illustrating the pressure upon the right 
eed side of the esophagus in A and upon the trachea in B by the persistent right aortic 
arch. 
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The boy underwent operation in April 1947, when a vascular ring surrounding 
the esophagus and trachea was found with a persistent right aortic arch. The ring 
was severed by cutting a slightly patent ductus arteriosus and a small portion of the 
artery connecting the left innominate artery with the small persistent left aortic arch. 
This allowed a release of the pressure upon the trachea and esophagus. Following 
the operation the patient has been very well and has had no cough or recurrent res- 
piratory infection. 

The presence of a vascular ring in this case had resulted in pressure 
upon the esophagus and trachea, producing bronchitis and the symptom of 
cough. The possibility of a vascular ring should always be considered in 
infants or children who have repeated cough and respiratory infections. 


Case 10.* A 26 year old housewife entered the hospital on June 30, 1947, com- 
plaining of progressive weakness and fatigue over a period of six months. There 
had been no past history of rheumatic fever, but in 1941 she had been told that she 
had a heart murmur. Fifteen months before entry she had noted easy fatigue and 
beginning weight loss which amounted on admission to 15 pounds. Six months before 
entry night sweats had begun, together with chilly sensations, and a basal metabolic 
rate was reported as plus 33. Three months before entry she had been seen in a 
clinic where a diagnosis of rheumatic heart disease with probable active rheumatic 
fever was made. Nine weeks prior to admission the patient rather suddenly developed 
a hacking cough which at times was productive of blood-tinged sputum. Shortly 
thereafter symptoms of pleurisy appeared in the right lower part of the chest and she 
had considerable difficulty with breathing. She was treated for pneumonia at this 
time with penicillin, and in the next three days she had three more attacks of pleuritic 
pain with exacerbation of the cough and fever. Penicillin was continued because 
of the recurrent symptoms for a period of 12 days, a total of 240,000 units per day. 

Physical examination revealed a fairly well developed female who appeared to 
be quite well. The lungs were normal to examination and the heart was of normal 
size. A Grade 4 systolic murmur was heard over the lower sternum and to either 
side of the sternum, widely transmitted anteriorly. No diastolic murmur was heard, 
and the pulmonary second sound was not accentuated. The blood pressure was 
122 mm. of mercury systolic and 78 mm. diastolic. The abdominal examination was 
normal, and no splenomegaly was demonstrable. 

Laboratory studies showed a hemoglobin of 12 grams per cent, a leukocyte count 
of 6600, and a normal differential count. The electrocardiogram is reproduced in 
figure 1C. The urine was normal, and the sedimentation rate, which was 20 mm. 
per hour on entry, had fallen to 4 mm. A chest film revealed a normal cardiac 
silhouette. The lung fields were thought to be normal except for the possibility of 
some bronchiectasis at the left lower lobe. The basal metabolic rate was plus 1. 

While in the hospital the patient put on three pounds in weight and seemed to 
gain strength during her two weeks’ stay. She was discharged with a diagnosis 
of congenital heart disease with a patent interventricular septal defect and probable 
recent subacute bacterial endocarditis. 


Cough was not the first symptom the patient noted, but it was a very 
prominent symptom at the onset of her acute illness some nine weeks before 
being seen by us and was undoubtedly caused by recurrent pulmonary em- 
bolism with pulmonary infarction secondary to subacute bacterial endo- 
carditis. Patients with infection superimposed upon a patency of the ductus 
arteriosus may produce a similar picture. 


* Patient of Dr. Edward F. Bland, Massachusetts General Hospital. 
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MISCELLANEOUS 


Case 11. A 51 year old bank clerk was first seen in April 1947 because of 
paroxysmal nonproductive coughing, particularly at night, with inability to sleep for 
a period of four weeks. The patient attributed the cough to a recent upper respiratory 
infection. Three weeks before entry he had consulted his local doctor, who told him 
he had a heart condition and said that he should rest in bed: He was given one tablet 
of quinidine three times a day and after five days felt much improved; during this 
time the cough had subsided. He then felt quite well again and returned to work, 
but during the first day at work, on becoming emotionally upset, he found that the 
cough returned and was more severe, and he noted that at times it was accompanied 
by wheezing. The cough seemed to come in paroxysms, particularly at night, and 
was more bothersome than the shortness of breath, both of which were precipitated 
by any exertion. 

Physical examination revealed a man who was moderately short of breath and who 
had frequent paroxysms of severe coughing. He seemed to move quickly, but he had 
neither tremor of the hand nor any eye signs to suggest thyrotoxicosis. The cervical 
veins were distended and there was a venous pulse present. A few moist rales 
were heard at each lung base, but no sibilant rhonchi were heard. The heart was 
slightly enlarged, and the heart action was totally irregular at a rate of about 180. No 
murmurs were heard. The pulmonary second sound was accentuated. The blood 
pressure was 130 mm. of mercury systolic and 86 mm. diastolic. The liver was en- 
larged, but no other abdominal organs were palpable. There was no sacral or de- 
pendent edema. Fluoroscopic examination revealed a slightly enlarged heart which 
measured 12.5 cm. by orthodiagraphic measurement with an internal thoracic diameter 
of 25.5 cm. There was a great deal of increased density throughout each lung field, 
somewhat more striking at the hilus. The electrocardiogram showed auricular 
fibrillation with a ventricular rate of 180. 

The patient was digitalized with lanatoside-C and within a few hours was feeling 
considerably improved. That night his cough was less frequent and severe, and he 
was not awakened by paroxysms thereof. The following day his pulse rhythm was 
found to be totally irregular at a rate of 110, the pulmonary second sound was still 
accentuated, and there was a loud apical protodiastolic gallop rhythm. During the 
next week he was maintained on 0.4 mg. of digitoxin, and the apical rate varied from 
92 to 120. Quinidine was given daily in increasing dosage, with a final course of 
0.4 gm. every two hours for five doses. The following day the pulse was found to 
be regular at 80, and the apical diastolic gallop rhythm had disappeared. The 
patient lost 13 pounds of weight in a 10-day period. A basal metabolic rate was 
found to be plus 29, and the blood cholesterol was 110 mg. per cent. The blood iodine 
was 7.49 micrograms per cent. The patient was placed upon iodine, and two weeks 
later the basal metabolic rate was plus 15 and the blood cholesterol was 160 mg. per 
cent. 


Paroxysmal auricular fibrillation resulting from mild thyrotoxicosis 
had produced a very fast heart rate and quite severe heart failure in this 
patient. The cough was the predominant symptom and was promptly dis- 
pelled by control of the ventricular rate and alleviation of the congestive heart 
failure. 


Case 12. A 54 year old housewife of Turkish descent was first seen in the hos- 
pital in December 1946, with the chief complaint of a productive cough of two and 
one-half years’ duration. At times she had raised two to three cups of frothy white 
phlegm per day but without hemoptysis or dyspnea. There had been considerable 
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fatigue. Two years before entry she had been told by her doctor that she had a heart 
murmur and an aneurysm of the aorta. For five months before entry she had been 
given morphine for the cough; this had not dispelled the cough but did result in 
constipation. The patient’s husband was known to have had syphilis and had died of 
heart trouble nine years previously. She had received 35 injections of bismuth and 
10 injections of mapharsen during the preceding 18 months. 

Physical examination revealed inspiratory and expiratory musical rhonchi 
throughout the chest following an episode of coughing. The heart was found to be 
slightly enlarged, and there was a Grade 2 aortic systolic murmur followed by a 
Grade 3 aortic diastolic blow well heard along the left sternal border and at the apex. 
No gallop rhythm was heard. The blood pressure was 190 mm. of mercury systolic, 
90 mm. diastolic. The blood serological reaction was positive for syphilis. A chest 
roentgen-ray film demonstrated prominence of the heart in the region of the left 
ventricle with considerable calcification in the ascending portion and some irregularity 
and widening particularly in this portion. 

The patient was treated in the hospital with 4.8 million units of penicillin intra- 
muscularly (without any Herxheimer reaction) since it was thought that her syphilitic 
aortitis was still active. It became apparent from observation of the patient, however, 
that the cough was present usually when the patient was nervous or upon arising in the 
morning. The sputum collected in the hospital was primarily saliva, and after con- 
siderable observation it was thought that the sputum was not coming from the chest 
but was actually saliva being expectorated from the mouth. The diagnosis of 
aneurysm was not confirmed, although the patient did have evidence of syphilitic 
aortitis and syphilitic heart disease with aortic valvular insufficiency. The wheezing 
in this case was thought to be precipitated, or at least aggravated, by the cough and 
was not thought to be due to failure of the heart or congestion of the lungs. With 
reassurance the patient improved greatly, and her cough almost disappeared. 


The symptom of cough in this patient was at first attributed to the un- 
However, it became evident upon observation that 
she had developed a considerable cardiac neurosis as a result of prolonged 
treatment and that the cough was more of a symptom of anxiety and neurosis 
than of her syphilitic heart disease. It is therefore important to analyze 
critically the symptom of cough in the nervous patient, since, like sighing, 
it may be a manifestation of anxiety rather than of heart disease. 


derlying heart disease. 


DISCUSSION 


During the past 30 years sporadic reports have appeared with reference 
to cough as a symptom of heart disease. Blind and Picard * speak of cough 
associated with mitral valvular disease and Wertheimer * has mentioned the 
cardiac cough, oftentimes spasmodic in character, as a symptom of the 
failing heart. Few reports *° in the American literature give reference to 
cough as a significant symptom in cardiovascular disease, although text- 
books on heart disease ** mention it as a possible symptom of left ventricular 
failure, mitral stenosis, or aneurysm of the aorta. The fact that the cough 
may be an early and predominant symptom of cardiovascular disease has 
not been fully appreciated. 

The cough may be chronic, spasmodic, or paroxysmal, depending upon 
the nature of the underlying cardiovascular disorder. Congestion of the 
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lungs is undoubtedly the most frequent cause for the cough associated with 
heart disease, and the pulmonary congestion is usually due to left ventricular 
failure or mitral stenosis. It may be only after brief exertion that the pa- 
tient notices the cough. At other times the cough is chronic and may be 
particularly bothersome at night. It frequently is a contributing cause of 
insomnia, which is not infrequently associated with congestive heart failure. 
The cough is often a precursor of paroxysmal dyspnea, and during the 
paroxysm it may be a prominent and aggravating symptom. This is par- 
ticularly true of patients with a high degree of mitral stenosis who have 
repeated episodes of acute pulmonary edema initiated by severe coughing. 
These episodes are less frequent and more easily controlled after the estab- 
lishment of auricular fibrillation with a slow ventricular rate. 

Cough undoubtedly is deleterious to some patients with coronary heart 
disease, since the intrathoracic pressure may equal or exceed the arterial 
pressure during the act of coughing in patients whose blood pressures are 
normally low.* Continued coughing also requires muscular work and is 
fatiguing to the patient. 

In acute pulmonary edema the pinkish color of the sputum, when such is 
present, is a manifestation of the hemorrhagic congestion of the lungs. 
With lesser degrees of pulmonary congestion the cough may be productive of 
clear mucoid sputum or it may be entirely nonproductive. The stimulus for 
the cough in pulmonary congestion undoubtedly arises in the parenchyma of 
the lung and follows the same nervous pathways which account for the 
dyspnea. Morphine and its derivatives are very effective in reducing or 
eliminating both the cough and the dyspnea by reducing the sensibility of the 
vital nerve centers of the brain to these stimuli. 

The stimulus to cough is a frequent accompaniment of the bronchial 
constriction found in bronchial asthma. Some patients experience a good 
deal of constriction of the bronchial muscles in association with acute 
pulmonary congestion, and this may be an aggravating and additional factor 
in the production of cough.’ The alleviation of the excessive bronchial 
constriction by means of appropriate therapy may be of considerable value 
in these patients who demonstrate evidence of bronchial constriction. 

Certain disorders of the cardiovascular system produce cough by direct 
pressure upon the trachea or bronchi. Aneurysms of the aorta are a classical 
example of this variety. The cough in these cases is seldom productive. 
Its brassy character, usually associated with hoarseness, results from pres- 
sure upon the left recurrent laryngeal nerve with palsy of the left vocal 
cord. Pressure from either an aneurysm or a large left auricle secondary 
to mitral stenosis is the mechanism which produces this symptom. It should 
be remembered, however, that tumor in the region of the hilus of the left 
lung can produce the same type of brassy cough. If the left auricle is large 
because of mitral disease, pressure upon the bronchi, especially at the bifurca- 
tion of the trachea, with separation and increase of the angle of the bronchi, 
may be an additional factor in the etiology of cough associated with mitral 
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stenosis. Wrapping aneurysms of the aorta has recently been undertaken, 
and this may prove to be of definite value in certain cases.” 

The direct pressure of a vascular ring resulting from a congenital right 
aortic arch and associated anomalies easily explains the cough in these cases. 
This condition is illustrated in Case 9 in this report and occurs usually in 
infants or children. Recurrent pulmonary infection is an added factor to 
account for the cough and is produced by stenosis of the trachea. Since 
the results of surgery are so satisfactory with these patients in whom 
vascular rings are present, it is important to recognize them early before 
irreparable damage may be done to the bronchi or lungs.***"* 

Since cough, like respiration, is a voluntary as well as an involuntary 
act, it may be a manifestation of anxiety and nervousness in the cardiac 
patient, as is illustrated by Case 12 of this report. Even patients with 
perfectly normal hearts who may have their attention focused upon such a 
phenomenon as extrasystoles may develop a nervous cough. It is im- 
portant, therefore, to use critical judgment in evaluating a cough in the 
nervous patient with or without evidence of cardiovascular disease, in an 
effort to determine whether the cough is a manifestation of heart disease or 
of anxiety. 

Another cardiovascular disease which may prove to be associated with 
cough is pericardial effusion. The distended neck veins in patients with 
a large pericardial effusion help to demonstrate this disease. Other condi- 
tions should be considered as the cause for cough in the cardiac as well as 


in the non-cardiac patient, such as acute or chronic infections of the lungs, 
bronchi, or trachea, pulmonary embolism and pleurisy from the resulting 
infarction, tumor of the lung or mediastinum, sinus disease, ear disease, and 
pertussis. 


SUMMARY 


The importance of cough in certain patients with cardiovascular disease 
is emphasized and illustrative cases are presented of several common types 
of heart disease in which cough was a prominent symptom. Pulmonary 
congestion resulting from either left ventricular failure or mitral stenosis 
is the most common cause of cough. Other conditions, namely, aneurysms 
of the aorta, congenital vascular rings, and pericardial disease, may cause 
cough as a prominent symptom. Pulmonary embolism with infarction, 
which so commonly complicates heart disease, especially when the heart 
fails, may cause coughing as well as dyspnea and pain; it should always be 
looked for in such cases. Finally, anxiety alone may at times account for 
cough in patients with or without heart disease. 
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PREVENTION OF RECURRENCES IN PEPTIC 
ULCER * 


By Tueopore L. AttHausen, M.D., F.A.C.P., San Francisco, California 


Tue thoughtful internist has reason to be dissatisfied with the present 
handling of the problem of peptic ulcer. Statistically peptic ulcer occupies 
twentieth place in the prevalence of chronic diseases in the United States. 
However, it rises to fourteenth place in the number of invalids disabled, 
to twelfth place in the annual number of working days lost, and to tenth 
place in the annual number of deaths from chronic diseases in this country.” 
Symptomatic of this discontent is the eagerness with which both physicians 
and victims of this disease are willing to abandon the standard methods of 
medical treatment and to embark on a trial of every proposed new remedy. 


STATEMENT OF THE PROBLEM 


The main reason for this attitude is a confusion between the effective- 
ness of treatment of the individual active ulcer and its failure to prevent 
recurrences. The classical medical treatment for peptic ulcer was originated 
by B. W. Sippy in 1912 and an analysis of his first results published three 
years later revealed successful healing of the ulcer in 85 per cent of cases.’ 
The present modifications of this method as applied in the leading clinics are 
effective in producing prompt relief and in healing the ulcer in a relatively 
short time in over 90 per cent of the cases. The efficacy of the Sippy 
regimen has recently been proved also experimentally by showing that it 
protects dogs against peptic ulcers induced by parenteral injections of 
histamine.* The only other procedure capable of such protection is gastric 
resection with removal of at least three fourths of the stomach.* 

Therapeutic research in peptic ulcer during the past two decades has in- 
troduced certain improvements but their importance is limited by the facts 
that only 15 per cent of uncomplicated cases of peptic ulcer were “intract- 
able” on the classical Sippy regimen, and that none of the new medical reme- 
dies go beyond treatment of the current ulcer episode. A possible exception 
may prove to be an as yet unidentified property of “enterogastrone- 
concentrate” described by Greengard, Atkinson, Grossman and Ivy * which 
will be discussed later. 


INCIDENCE OF RECURRENCES 


The magnitude of the problem presented by the tendency of patients who 
had one episode of peptic ulcer to have subsequent episodes can best be ap- 

* Read at the twenty-ninth annual meeting of the American College of Physicians, April 
20, 1948, San Francisco, California. 


From the Division of Medicine and the Gastrointestinal Clinic of the University of Cali- 
fornia Medical School, San Francisco, California. 
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preciated by a review of the recently published statistics on the incidence of 
ulcer recurrences.”"** From data summarized in table 1 it is seen that be- 
tween 10 and 36 per cent of patients have a recurrence during the first six 
months following a medical “cure’’ whereas from 46 to 93 per cent of pa- 
tients have one or more recurrences within five years. These figures and 
the already discussed excellent immediate results with standard medical 
therapy make it clear that the chief unsolved problem is the prevention of 
recurrences. This is true regardless of the type of medical practice whether 
private, clinic, ward, or industrial contract. The frequency of recurrences 
appears to be lower in private patients. However it is hard to say whether 
this is due to a greater ability or willingness on the part of this class of pa- 
tients to observe prophylactic measures or to better opportunities for chang- 
ing medical attendants for subsequent recurrences. 


TABLE I 
Incidence of Recurrences in Peptic Ulcer 


Period of Observation 
No. of Type of 
Authors Patients | Patients 


Jordan and Kiefer, 392 | Private 
1932 


Emery and Monroe, 
1935 


Eusterman and 
Balfour, 1936 


Crohn, 1938 


St. John and Flood, | 225 | Ward 
1939 


Holland and Logan, | 373 | Private 
1941 

Natvig, Rémcke and 382 | Ward 
Swaar-Seljesaeter, 

1943 


Bokus, 1944 | Private 
Raimondi and Industrial 
Collen, 1946 | Contract 


Flood, 1948 | 233 |Ward = | 


| 


CAUSES OF RECURRENCES 


Before discussion of a program for the prevention of ulcer recurrences 
a better perspective for the proper emphasis on individual preventive meas- 
ures can be obtained by an analysis of the known “inciting” causes of such 
recurrences. For this purpose the figures furnished by five recent follow-up 


| | Clinic | | 79 93 
a | 600 | Private | | | 35 | 50 
| — |Ward 31 | 59 | 73 
| | 65 | 6c | es) 78 | 
62 | 
| 10 | | | | 50 ae 
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studies * **-** are summarized in table 2. These data indicate that the most 
important known causes of ulcer recurrences are: Physical or mental fatigue, 
emotional disturbances, dietary indiscretions, and infections, chiefly of the 
upper respiratory tract. The seasonal factor which also plays an important 
part in recurrences of peptic ulcer was excluded from this table because only 
one author (Jankelson) treated it statistically, classifying 19 per cent of 
recurrences among his patients under this heading. The clinical experience 
of every physician dealing with peptic ulcer is in agreement with this list 
as far as it goes. However, there is one other important cause of recur- 
rences which does not lend itself readily to statistical evaluation, namely 
inadequate medical treatment. 


Il 
Inciting Causes of Peptic Ulcer Recurrences 


No. of 


Patients Fatigue Emotions Infections 


Authors 


Einhorn, 1930 


Emery and Monroe, 1935 


Davies and Wilson, 1937 


Jankelson, 1938 


Flood, 1948 


Proper DIAGNOSIS 


The prevention of recurrences of peptic ulcer in a broad sense should 
start even prior to treatment with a careful diagnosis. The diagnosis of 
peptic ulcer should not be made lightly because it places on the patient the 
burden of a fairly exacting dietary and medicinal regimen and may require 
a far reaching reorganization of his life. Positive roentgenologic evidence 
of the existence of an active ulcer should be obtained if possible in each case, 
preferably by a competent full time radiologist. On the other hand excessive 
reliance should not be placed on the roentgenologic examination alone. Old 
scarring of the duodenum, coarse rugae, or extrinsic pressure may produce 
a roentgenologic appearance suggestive of ulcer. Correlation of the roent- 
genologic findings with the clinical history, the psychic make-up of the 
patient, and the physical examination—especially the presence of a sharply 
circumscribed tenderness over the duodenum—is important. Above all the 
term “ulcers” should never be used as a cliché to satisfy an inquisitive pa- 
tient with functional indigestion of undetermined origin. The latter practice 
is unfortunately all too common and leads to a loss of proper respect for the 
diagnosis of ulcer among laymen. If a patient with a real peptic ulcer has 
acquaintances who are alleged to suffer from so-called “ulcers” but experi- 
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ence only minor digestive difficulties in spite of habitual violations of rules 
necessary for the prevention of recurrences of a genuine ulcer, he will un- 
derstandably be reluctant to submit to the necessary limitations of a proper 
prophylactic program. 


ADEQUATE TREATMENT 


The second step in a campaign for prevention of ulcer recurrences is 
adequate treatment. Most features of an adequate peptic ulcer regimen are 
generally recognized. During the first period (usually one week) the diet 
is limited to a milk and cream mixture administered at frequent intervals 
(every hour or two hours) alternating with antacid remedies. Antispas- 
modic medication is always employed and a sedative is usually prescribed 
three times a day. During the second period (also usually one week) this 
schedule is continued with the addition of certain bland foods but only if 
complete relief from pain has been achieved during the first period. The 
additions consist of eggs, cottage cheese, white bread, oatmeal, cream of 
wheat, macaroni, potatoes, and rice at meal times. Sugar, salt, and butter 
are also allowed. In the author’s opinion great emphasis should be placed 
on the regularity of food intake and antacid medication during the first 
two periods of treatment—‘not more than five minutes before or after the 
hour” being the usual admonition. Beginning with the third week in the 
average case, cooked fruits and pureed vegetables are added and the strict 
punctuality of the schedule is relaxed. Thereafter gradual additions to the 
diet are made with less frequent administration of milk and antacid remedies 
until the patient is usually on a general diet with certain long range precau- 
tions three months after beginning of treatment. The antispasmodic medi- 
cation is carried out for at least four months, and antacids are continued 
for at least six months from the beginning of treatment. Sedatives are 
prescribed as indicated. The mentioned periods of treatment although 
worked out on an empirical basis correspond well to the time of healing of 
peptic ulcers as determined from a roentgenologic study by Cummings, 
Grossman and Ivy." These authors showed that 83 per cent of ulcers with- 
out distinction of location healed in 20 to 49 days. 

The only controversial part of medical treatment for peptic ulcer is 
whether hospitalization for the first two or three weeks of treatment should 
be enforced as a routine measure. Even in this respect, a certain elasticity 
of usage is observed, since most physicians who usually recommend initial 
hospitalization for patients with uncomplicated ulcer will make exceptions 
to this rule, while clinicians who usually treat such patients under ambula- 
tory conditions will insist on bed rest if complete relief from pain is not 
obtained during the first period of treatment. Furthermore, patients in dif- 
ferent circumstances may react in a different manner to hospitalization. It 
may be the only way to relax a tense prosperous businessman by separating 
him from his affairs while a man barely earning a livelihood for his family 
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may get even more tense in the hospital worrying about the loss of income 
and costs of his treatment. More common use of hospital and health in- 
surance will probably overcome this objection in the future. 


DANGERS OF INADEQUATE TREATMENT 


It has been our experience at the University of California gastrointestinal 
clinic that when patients with uncomplicated ulcer are referred as “intract- 
able” cases the explanation often is either lack of cooperation on the part 
of the patient or failure on the part of the physician to take full advantage 
of the standard methods of therapy. There is an unfortunate tendency 
among many physicians to think that the type of diet briefly described above 
as adequate is too strict to be practical for their patients. As a result 
compromises are made going all the way to the vague advice to “drink a lot 
of milk” and the administration of antacids only three times a day. In the 
first place, such compromises increase the number of patients who fail to 
respond to medical therapy, are consequently labeled “intractable” and are 
often subjected to unnecessary surgical operations. In the second place, 
inadequate treatment may bring about a state in which the patient loses his 
pain almost entirely or at least partly, while activity in the ulcer continues. 
Many patients with ulcer are apt to be too well satisfied with incomplete 
relief of pain because of the favorable contrast with their previous status 
especially if the physician himself appears to be satisfied with anything short 
of complete cessation of epigastric discomfort. Leven with vigilance it may 
be difficult to recognize such a state of low activity in patients under treat- 
ment. The disappearance of tenderness over the duodenum and of occult 
blood from the stools is not conclusive. Frequent roentgenologic checks 
are helpful, but not altogether decisive especially when the duodenum is 
markedly deformed. Unfortunately, they are also expensive. Probably 
the most reliable indication of low grade activity in ulcers under treatment 
is a return of pain during the later stages of the ulcer regime, or soon after 
cessation of treatment in the absence of known causes of recurrences. Such 
recurrences are often classified as “spontaneous.” 


Low SENSITIVITY TO PAIN 


A group particularly difficult to handle in this respect is composed ot 
patients who are to a marked degree hyposensitive to pain. Crohn * has 
shown that the proportion of such individuals among patients” with peptic 
ulcer is almost three times greater than in the general population and that 
this characteristic applies to one-third of patients suffering from this disease. 
He also demonstrated that only a small proportion of patients with serious 
complications of peptic ulcer are normally sensitive to pain. Crohn's figures 
for pain insensitive patients with complications are: 41 per cent in those 
with hemorrhage, 61 per cent in those with perforation, and 73 per cent in 
the group with stenosis. Some patients who are markedly insensitive to 
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pain may have an active but entirely silent ulcer which remains unsuspected 
until the onset of one of the major complications draws attention to it. 
Other patients experience only slight to moderate epigastric distress which 
even if recognized for what it is disappears with inadequate treatment while 
the ulcer remains active and may lead to one of the serious complications. 

These considerations are confirmed by the observation that not infre- 
quently, complications of peptic ulcer occur without preceding abdominal 
pain. Ina recent paper Radloff * found that 10 per cent of patients with 
complications of ulcer who were seen in an Army General Hospital among 
543 cases of this disease had had no previous ulcer distress. For this 
reason patients with low sensitivity to pain deserve a specially strict and 
prolonged course of ulcer therapy with frequent examinations of the stools 
for occult blood and periodic roentgenological checks. 


PREVENTIVE MEASURES 


Specific Measures (Enterogastrone). There are no proved specific pre- 
ventive measures for peptic ulcer in the medical armamentarium. How- 
ever, there appears to be an as yet unidentified protective property in 
“enterogastrone-concentrate” as prepared by Greengard, Atkinson, Gross- 
man and Ivy *® which has hopeful possibilities and which has reached the 
stage of trial in human beings. The status of the use of this substance in 
experimental animals is that it will delay or prevent the occurrence of gastro- 
jejunal ulcer in approximately 75 per cent of dogs in which the Mann- 
Williamson operation has been performed. In these dogs it was reported 
that the gastric secretory pattern after an alcoholic test meal reverts to the 
normal type but it is not known whether this is a result or a cause of the 
protection. On the other hand enterogastrone fails to protect dogs against 
peptic ulcers induced by parenteral administration of histamine.” 

Preliminary results with clinical use of enterogastrone in 58 patients 
suffering from active peptic ulcer show healing of the lesion, although in 
this respect it is not claimed to be more effective than the standard Sippy 
regimen. What is more important, in a small group of 15 patients in whom 
the administration of enterogastrone had been stopped there was not a 
single recurrence of ulcer during a period of observation ranging from 12 to 
28 months and averaging 21 months. From. the data in table 1 it is seen 
that a considerable number of patients in this group would be expected to 
have had recurrences during the period of observation without treatment. 
In the discussed series enterogastrone was injected intramuscularly in most 
cases for a year either three or six times a week. In other series of cases 
the effectiveness of oral administration of enterogastrone is being studied 
since experience with the prevention of ulcer in dogs showed that the pro- 
tection factor is resistant to peptic digestion. The beneficial effects of 
enterogastrone are ascribed by its originators not to a lowering of gastric 
acidity but to a building up of mucosal resistance to ulceration. The results 
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of more prolonged observations on a larger number of patients are awaited 
with great interest and the American Gastro-Enterological Association has 
already appointed a committee to correlate the study of the effects of entero- 


gastrone in different institutions. 

General Measures. The campaign for the prevention of recurrences 
should start while the patient is still under active treatment. In the absence 
of proved specific measures it consists of the education of the patient in the 
true nature and probable future course of his disease if proper precautions 
are not taken and of his “indoctrination” in preventive measures based on 
the known “inciting” causes of peptic ulcer (table 2). 

(1) Education. The patient should be informed in a language under- 
standable to him that the actual cause of peptic ulcer is unknown but that 
its occurrence is known to be due to a constitutional predisposition in con- 
junction with certain unfavorable environmental factors. Therefore while 
the current ulcer can be healed in a large majority of patients by medical 
means the tendency to formation of more ulcers will remain and should be 
taken care of by proper preventive measures. In the opinion of the writer 
it is also advisable to point out briefly to the patient the common complica- 
tions of peptic ulcer. If he is not familiar with them already he is almost 
certain to find out about them after being informed of his diagnosis, and 
may do so in a distorted and alarming manner. While such a discussion 
serves as a warning against carelessness both during and after treatment it 
also offers the opportunity of reassuring an anxious patient that the compli- 
cations of ulcer practically never happen on an adequate regime. The fear 
most frequently expressed by patients is that their ulcer “may turn into a 
cancer.” Since the large majority of peptic ulcers are duodenal, one can 
fortunately be very emphatic in denying this possibility in such cases. On 
the other hand the physician should explain to patients with gastric ulcer 
that repeated roentgenologic examinations will be necessary in order to rule 
out the threat of cancer. If this is not done patients who have been re- 
lieved of their distress may fail to coOperate or may become alarmed that 
their treatment is not progressing satisfactorily. [Finally the patient should 
be informed regarding the significance of an insidious onset of vomiting 
and instructed to watch his stools for the appearance of digested blood. If 
the patient is to receive medication containing salts of bismuth the expected 
discoloration of stools from this source should be explained to him at the 
same time. 

(2) Occupational Problems. Physical and mental fatigue has been 
shown to be one of the most common causes of recurrence of peptic ulcer. 
In addition Lion,” analyzing the sources of emotional tension in patients 
with peptic ulcer, found that the majority are associated with occupational 
predicaments. For these reasons the physician should inform himself in 
detail about the nature of the patient's work, his ambitions, working hours 
and surroundings, how his evenings and weekends are spent, whether the 
patient takes regular vacations, of what duration they are and what he does 
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with them. In the light of this information the patient’s work predicament, 
if any, is discussed and its importance pointed out. In addition the physi- 
cian profiting from his detached point of view can often make constructive 
suggestions on ways to lighten the occupational load and to provide proper 
periods of recuperation. In the case of housewives with outside jobs this 
often consists of encouraging resistance to unreasonable demands by mem- 
hers of the family. In extreme cases a change of occupation may have to 
be advised. When this necessity arises it is usually in connection with oc- 
cupations involving the necessity of meeting a frequent deadline such as 
work in a newspaper office or in a firm of income tax accountants. 

(3) Psychosomatic Relations. The typical ulcer patient is a tense, ambi- 
tious, meticulous, overconscientious person who minimizes his pain in 
contrast to the usual psychoneurotic or hypochondriac patient who habitually 
exaggerates his symptoms because he seeks refuge in his disability. This 
difference in personalities has been very aptly described by Jones * and by 
Radloff ** and corresponds well to the experience of most internists. In deal- 
ing with patients of this type and especially in trying to convince them of the 
necessity of observing certain precautionary measures for a period of many 
vears, if not for a lifetime, it is necessary to take into account their per- 
sonality. For instance it is often observed that patients with peptic ulcer 
neglect their treatment because they think that it interferes with their work. 
By educating them to understand the essentials of the ulcer problem it is in 
most instances possible not only to overcome this attitude but to change it 
into a meticulous observance both of the immediate therapeutic regimen and 
of the long range program of prophylactic measures. 

Psychosomatic factors other than different kinds of work predicament 
also play at times an important part not only in initiating the formation of a 
peptic ulcer but also in bringing about recurrences. For example Feldman * 
recently showed in a statistical study of 1154 cases of duodenal ulcer that 
there was a significant increase in recurrences during the five war years 
(1941-46) as compared to the preceding five year period. For this reason 
the physician should gradually explore the family relations, financial affairs, 
and any other matters which may be close to the patient’s heart for possible 
sources of emotional disturbances. In the writer’s experience it is not diffi- 
cult to gain the confidence of most patients who conform to the ulcer type 
of personality if a sympathetic attitude is shown and matters are not rushed 
during the first visit. If emotional problems are discovered an effort should 
be made to point a way to their solution or when this is impossible an attempt 
should be made to inculcate the patient with a more detached attitude toward 
his difficulties. In major cases it is necessary to enlist the services of a 
trained psychiatrist. However, such a necessity will arise only infrequently 
if the physician takes the time during each visit to learn something more 
about the patient’s personal problems and background and to make construc- 
tive suggestions based on this knowledge. 
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(4) Diet. The physician should impress every patient with the im- 
portance of moderation in eating (especially meats), of omitting chemically 
irritating, coarse, or excessively hot or cold foods, of chewing the food 
thoroughly, and of adhering to a regular meal schedule—all for a period of 
many years. Such instructions to the patients should be specific in each 
case. Generalities are apt to leave the conscientious patient in a quandary, 
often influencing him to observe unnecessarily strict and possibly detrimental 
dietary restrictions. For the less conscientious patient they are an invita- 
tion to evade necessary limitations. The details and strictness of dietary 
precautions depend on the judgment of the physician. Into this judgment 
prominently enter the amount of scarring in the duodenum, the degree of 
residual hyperacidity and hypermotility, the ease or difficulty with which 
treatment controlled the pain, the amount of unavoidable fatigue or emo- 
tional strain, and last but not least, an estimate of the patient’s tendency to 
discount medical advice. Any physician who has observed at social gather- 
ings the dietary behavior of patients under his treatment for gastrointestinal 
ailments will know what the writer means by this statement. .\ccordingly 
in instructing patients regarding dietary precautions it may be sufficient to 
warn some of them not to indulge in certain foods to excess while others 
must be told “never” to eat these foods in order to achieve the same purpose. 

(5) “Stimulants.” Under this heading are loosely grouped together a 
number of habits which patients with peptic ulcer are apt to acquire to an 
immoderate degree in an effort to overcome their tension or to counteract 


their fatigue. Many patients come to rely on coffee for this purpose. 


Coffee has been shown by Roth, Ivy and Atkinson * 
the acidity of the stomach contents directly but also to sensitize the gastric 
secretory mechanism to other secretory stimulants after the direct effect of 
cotfee has worn off. For this reason as well as because of the general stimu- 
lating effect of coffee which enables a patient with peptic ulcer to over- 
exert himself even more than he is already inclined to, coffee and all caffeine 
containing beverages should preferably be renounced by the patient. The 
same applies to brands of coffee from which most of the caffeine has been 


‘not only to heighten 


extracted because they still produce hypersecretion of gastric juice. 

Some patients resort to alcohol for relief of their tension. Since alco- 
holic beverages are known to stimulate secretion of gastric juice they are 
contraindicated for patients who had a peptic ulcer, especially on an empty 
stomach and in direct proportion to their alcoholic content. The plea is 
sometimes made that the beneficial relaxing action of alcohol may outweight 
its harmful effect on gastric acidity. The obvious answer to this is that 
relaxation can be accomplished more safely by administration of sedatives. 

Smoking also comes under this general heading.* [-xperience shows 
that the habit of smoking has a much firmer grip on most patients than the 

* Whether the harmful effects of smoking are due to an increase in acidity as found by 


Ehrenfeld and Sturtevant “7 or to other facters as claimed by Schnedorf and Ivy 2% is not 
finally established. 
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indulgence in coffee or in alcoholic beverages excepting a few hopeless 
alcoholics. In confirmed smokers the restlessness and distress which ac- 
company cessation of smoking may actually overbalance the advantages to 
he gained by abstinence. lor this reason it is usually advisable to find out 
from the patient how dependent he is on smoking and what his experience 
with previous attempts to stop smoking has been. Depending on this infor- 
mation it may be judged desirable in some cases to postpone an attempt at 
breaking this habit until the patient is over his acute ulcer attack. In the 
meantime a drastic reduction of smoking should be urged on the patient with 
the admonition to smoke only with food in his stomach. The writer finds 
himself forced to compromise with smoking more often than with all other 
habits detrimental to ulcer patients combined, with the possible exception 
of the urge to overwork. 

Finally attempts to combat fatigue by the use of benzedrine and its 
derivatives as well as preparations of the thyroid hormone should be pro- 
hibited except for thyroid medication in cases of demonstrated hypothy- 
roidism. The answer to the problem of fatigue in patients with the peptic 
ulcer diathesis as pointed out under “Occupational Problems” lies in the 


scaling down of responsibilities and working time rather than in artificial 


stimulation. 

(6) Infections. Various infections, especially those of the upper respira- 
tory tract, are notorious in initiating recurrences of peptic ulcer and probably 
account to a large extent for the commonly recognized “seasonal” trend of 
recurrences in the fall and spring months. To counteract this influence of 
colds the patient should be impressed with the importance of guarding 
against them by avoiding exposure to cold and wetness and by staying away 
from crowds during epidemics of upper respiratory infections. Prophylactic 
vaccination against influenza should be tried. Furthermore, the patient 
should be instructed to care properly for his colds by taking his tempera- 
ture and going to bed for the duration of the febrile period, if any. Here 
again the typical ulcer patient is particularly vulnerable due to his great 
reluctance to stay home from work. Finally patients must be warned 
against excessive medication with antipyretics, especially aspirin, and against 
the use of alcohol or “cold tablets’ containing caffeine in the treatment of 
colds. Chronic focal infection, especially of the teeth and nasopharynx, 
should be looked for and eradicated if found. 

(7) Seasonal Factors. The occurrence of new peptic ulcers, of recur- 
rences, and of complications of ulcer predominantly in the fall and spring of 
the year is well recognized. Ass already pointed out, the prevalence of upper 
respiratory infections during these seasons probably plays an important part 
in this distribution of morbidity. Further evidence in favor of this ex- 
planation is the “mono-seasonal” intensification of ulcer activity which has 
been observed in parts of the country with a mild climate where fall is the 
chief season for colds. Aside from efforts to control colds no specific pre- 
cautions can be recommended against the seasonal factor except for special 
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vigilance in regard to other causes of recurrences at these times. In extreme 
cases with a history of unexplained recurrences during the fall or spring 
routine institution of a protective regime to be discussed below is advisable 
during these seasons. 

(8) The Human Equation. In discussing the handling of peptic ulcer, 
Palmer * wrote: “The results depend on the patient—his willingness and 
ability to coéperate, and on the physician—his knowledge, personality, tact, 
enthusiasm, persistence, resourcefulness and painstaking care... .” The 
daily observance of precautions for many years is a tedious affair, especially 
since the objective—the absence of recurrences—is a negative reward. In 
properly handling patients with peptic ulcer the physician will often need all 
of the mentioned qualities and, in addition, must maintain an active interest 
in the preventive program in order to keep up the patient's interest. In 
outlining a long range program for prevention of recurrences the physician 
should allow the patient every leeway justifiable in the individual case lest 
by insisting on excessively strict measures, from the patient's point of view, 
the latter be prejudiced against the whole preventive program. 

A balance in this respect can be struck by asking the patient to observe 
only a minimum of routine restrictions after the first year marked by an 
absence of recurrences. In return, the patient should return to a fairly strict 
protective regime during periods when the known causes of recurrence are 
unavoidably present, with emphasis on the factors which have brought on 
past recurrences in the particular patient. Such a protective regime con- 
sists of a bland diet with a glass of milk between meals, antacid medication 
and antispasmodic as well as sedative preparations. At the same time the 
patient should increase his periods of rest at the expense of unessential activi- 
ties and if possible also reduce his working load. Patients with low pain 
sensitivity should be especially careful to resort to the protective regime 
when exposed to conditions favoring recurrences. 

When explaining to the patient with peptic ulcer the nature of his disease 
and talking over measures for the prevention of recurrences it is a good 
practice to invite on one or two occasions the patient's spouse in order to 
secure marital supervision of the patient's performance. If the number of 
patients under treatment for peptic ulcer warrants it, classroom instructions 
as introduced in Boston by C. M. Jones may be carried out. In addition 
to verbal instructions it is wise to supply patients with a printed list of pre- 
cautions which they are asked to read over once a month. Another way of 
increasing the patient’s comprehension of the ulcer problem and of assisting 
his memory in observing precautions is to advise him to buy and read a 
popular booklet on peptic ulcer published by Harper and Bros.*° 

(9) Prompt Treatment of Recurrent Epigastric Distress. In addition 
to following the described precautionary measures, each patient should be 
prepared to handle any recurrence of suggestive ulcer pain by going promptly 
on the first stage of the strict ulcer diet and reporting at once to his physi- 
cian. For this purpose and also for the institution of the protective regime 
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as previously discussed, it is advisable for patients to keep a supply of the 
antacid and antispasmodic medications at home. In case of rapid disap- 
pearance of epigastric distress after beginning of therapy an abbreviated 
course of treatment is permissible at the discretion of the physician. This is 
especially true if there is no occult blood in the stools and if radiological 
evidence of active ulceration is missing. Many recurrences of pain, particu- 
larly in duodenal ulcers, are initially due to irritability and spasm, but if 
neglected will result in a full fledged ulcer. In a properly instructed and 
cooperative group of patients under medical supervision it should be pos- 
sible to prevent a large percentage of episodes of recurrent epigastric distress 
from developing into real ulcers. In this way the striking figures for in- 
validism, loss of working time, and deaths from peptic ulcer quoted at the 
beginning of this paper could be materially reduced. 


SurGcicaAL MEASURES 

In discussing the prevention of recurrences of peptic ulcer it is necessary 
to point out the place occupied by surgical operations which have a preven- 
tive effect. Since the use of gastro-enterostomy has been limited in the 
leading clinics to a few selected cases because of the high (up to 40 per 
cent) ** incidence of gastro-jejunal ulcers following in its wake, there are 
at present only two operations which merit serious considerations. 

Subtotal gastrectomy when properly performed results in marked diminu- 
tion of gastric acidity by removal of most of the acid secreting part of the 
stomach, by neutralization of gastric contents with intestinal juice, and by 
increasing the rate of gastric emptying. [xperimentally this operation 
protects dogs from peptic ulcer induced either by the Mann-Williamson op- 
eration or by parenteral injections of histamine, provided that 75 per cent 
of the stomach has been removed.* | The published surgical mortality of 
subtotal gastrectomy is low (usually under 5 per cent) considering the mag- 
nitude of this operation. However it must be borne in mind that these re- 
ports come from some of the best hospitals in the country where highly 
trained surgical teams are operating on patients who had excellent preopera- 
tive preparation, anesthesia by the latest methods, and modern post-operative 
care. There are reasons to think that the mortality is much higher when this 
operation is performed by an average surgeon in an average hospital, and 
that below a certain level of surgical skill and technical assistance it may 
hecome prohibitive. 

The end-results of subtotal gastrectomy from the point of view of recur- 
rences are said to be good in about 90 per cent of cases, although Lahey ** 
recently introduced a discordant note by reporting 28 recurrences of massive 
hemorrhage in 100 patients subjected to this operation. A considerable 
portion of patients experience some difficulties in their new physiological 
state which consist of nausea, anemia, weakness, inability to maintain normal 
weight, or the syndrome called “dumping stomach.” 

Vagotomy, when complete, reduces gastric acidity and motility by 
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abolishing the cephalic phase and weakening the reflex phase of gastric 
function.“ Experimentally this operation retards but does not prevent 
histamine provoked peptic ulcers in dogs."* In man, vagotomy counteracts 
the harmful effects of tension in promoting excessive gastric acidity and 
motility. On the other hand vagotomy fails at least partly to protect against 
stimulating humoral influences on gastric secretion such as histamine,’ 
caffeine, alcohol and nicotine. From these considerations it appears that 
vagotomy can be expected to provide less complete protection than subtotal 
gastrectomy and that the degree of protection depends on the cause of hyper- 
secretion in a given individual. Technically the operation is less formidable 
than gastrectomy but involves a possible pitfall in incomplete section of all 
vagus fibers especially when performed through the abdominal approach even 
by an expert. The surgical mortality in the experience of the foremost 
surgeons is so low that it can be considered negligible. No data on mor- 
tality in the hands of “average” surgeons are available. 

It is premature to speak about the “end-results” of an operation which 
was introduced only five years ago. During a symposium on vagotomy at 
the 1947 Annual Meeting of the American Surgical Association, a total 
of about 500 well controlled cases, only a minority of which had been fol- 
lowed longer than two years, were reported. In the larger of these series 
the therapeutic as well as the prophylactic results to date were favorable in 
about 90 per cent of patients. As in the case of subtotal gastrectomy several 
difficulties of a chronic nature may develop postoperatively, the more im- 


portant of which in the gastrointestinal tract are diarrhea and gastric stasis 
with foul belching and vomiting. This may require subsequent reoperation 
for gastro-jejunostomy or subtotal gastrectomy. The transthoracic ap 


proach for vagotomy may lead to another set of complications of which the 
most distressing is persistent intercostal neuralgia. 

In summarizing the preventive results of modern surgical operations 
for peptic ulcer it can be stated that when performed by experts the large 
majority of patients are better off than before the operation, provided that 
the latter was undertaken for valid indications. Such indications are true 
intractability of the ulcer on a strict medical regime in a hospital, fre- 
quent disabling recurrences of the ulcer in spite of an adequate prophylactic 
regime, and inability or unwillingness on the part of the patient to follow 
such a regime. These criteria should be applied very strictly to patients who 
are relatively insensitive to pain in order to prevent the appearance of serious 
complications with little or no warning. Even after a successful operation 
the patient should be urged to observe a medical prophylactic regime, more 
so after vagotomy than after subtotal gastric resection. The best that can 
he said of the prophylactic value of the discussed operations is that a con- 
siderable portion of patients feel entirely well after the operation without 
observing any precautions. The worst that can be said about them is that 
even among the foremost surgeons there are advocates of routinely com- 
bining vagotomy with subtotal gastrectomy or gastro-jejunostomy. 
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SUMMARY 


1. Dissatisfaction with the present handling of the problem of peptic 
ulcer should be directed not so much at the results of medical treatment of the 
current ulcer as at the failure to prevent recurrences. 

2. Data are cited which indicate that ulcer recurrences are so frequent 
in all types of medical practice that with some exceptions peptic ulcer should 
be considered an incurable disease which must be kept under control by ap- 
propriate measures. 


3. Recurrences of peptic ulcer are associated with four main “inciting” 
causes : Physical and mental fatigue, emotional disturbances, dietary indiscre- 


tions, and respiratory infections. 

4. Prevention of ulcer recurrences should start with proper diagnosis 
and adequate medical treatment. Failure of physicians to insist on a strict 
and sustained regime decreases the percentage of successful cases and results 
in early recurrences of peptic ulcer which eventually lead to serious com- 
plications. This applies particularly to patients with low sensitivity to pain. 

5. It is the duty of the physician to inform patients with peptic ulcer of 
the true nature and probable course of their disease and to convince them of 
the necessity of long continued preventive measures. 

6. The preventive measures proper consist of : 


a. Elimination of overwork and adjustment of occupational predica- 
ments. 
\ttention to psychosomatic factors. 
Precautions in regard to diet and so-called “stimulants.” 
Prophylaxis and therapy of respiratory infections. 
Institution of a protective regime during periods of unavoidable stress. 
Prompt treatment of recurrences of epigastric distress. 


7. The surgical operations of subtotal gastrectomy and vagotomy are 
discussed from the point of view of prevention of ulcer recurrences and of 
indications for surgical intervention. 


BIBLIOGRAPHY 


1. Sanpweiss, D. J., and Gutrerman, M. A.: The present status of investigations on 
peptic ulcer, Gastroenterology, 1947, ix, 335. 

2. Sippy, B. W.: Gastric and duodenal ulcer—medical cure by an efficient removal of gastric 
juice corrosion, Jr. Am. Med. Assoc., 1915, Ixiv, 1625. 

3. Fast, J., Friesen, S., and Wancensteen, O. H.: The Sippy regimen protects against 
histamine-provoked ulcer, Gastroenterology, 1947, viii, 662. 

4. Lannin, B. G., Hay, L. J., Jupp, E. S., and Wancensteen, O. H.: Evaluation of a 
satisfactory operation for ulcer, Proc. Soc. Exper. Biol. and Med., 1944, lvi, 231. 

5. Greencarp, H., Atkinson, A. J., Grossman, M. I. and Ivy, A. C.: The effectiveness of 
parenterally administered “enterogastrone” in the prophylaxis of recurrences of experi- 
mental and clinical peptic ulcer, Gastroenterology, 1946, vii, 625. 


= 
! 
| 


THEODORE L. ALTHAUSEN 


. Jorpan, S. M., and Krerer, E. D.: Factors influencing prognosis in the medical treatment 


of duodenal ulcer, Am. Jr. Surg., 1932, xv, 472. 

_ Emery, E. S., and Monroe, R. J.: Peptic uleer—nature and treatment based on a study 

of 1435 cases, Arch. Int. Med., 1935, lv, 271. 

_ Eustermayn, G. E., and Batrovr, D. C.: The stomach and duodenum, 1936, W. B. 

Saunders Co., Philadelphia & London, pp. 290 and 291. 

. Cronn, B. B.: Gastroduodenal ulcer, New England Ir. Med., 1938, ccxviii, 148. 

. St. Jonn, F. B., and Froop, C. A.: A study of the results of treatment of duodenal 

ulcer, Ann. Surg., 1939, cx, 37. 

_ Hottanp, A. L., and Locax, V. W.: A brief report of a follow-up research in peptic 
ulcer covering 20 years, Trans. Am. Therap. Soc., 1941, xli, 86. 

Natvic. P., Romeke, O., and Swaar-Secjesaeter, O.: Results of medical treatment of 
gastric and duodenal ulcer, Acta med. Seandmav., 1943, exiii, 444. 

. Boxus, H. L.: Gastro-enterology, Vol. I, 1943. W. B. Saunders Co., Philadelphia and 
London. 

Rarmonpt, P. J., and Cotten, M. F.: Recurrence rate of symptoms in peptic ulcer 
patients on conservative medical treatment, Gastroenterology, 1946, vi, 176. 

Fioop, C. A.: Recurrence in duodenal ulcer under medical management, Gastroenterology, 
1948, x, 184. 

_ Erxuorn, M.: Seasonal incidence and study of factors influencing the production of one 

thousand recurrences of gastro-duodenal ulcer in 800 patients, Am Jr. Med. Sei., 1930, 

clxxix, 259. 

_ Davies. D. T., and Witson, A. J. M.: Observations on the life-history of chronic peptic 

ulcer, Lancet, 1937, ii, 1353. 

. JAnKetson, I. R.: Causes of peptic ulcer recurrences and their prevention, Rev. Gastro- 

enterol., 1938, v, 170 

. Cummrines, G. M., Jx., GrossMAN, M. L, and Ivy, A. C.: A study of the time of “heal- 
ing” of peptic ulcer in a series of 69 cases of duodenal and gastric craters, Gastro- 
enterology, 1946, vii, 20. 

Croun, B. B.: Gastroduodenal ulcer and pain sensibility, 1932 Emanuel Libman An- 
niversary Volume, International Press, New York. 

Raptorr, F. F.: Observations on 543 cases of peptic ulcer, Gastroenterology, 1947, viti, 
343 


22. GrossMAN, M. L, Dutton, D. F., and Ivy, A. C.: An attempt to prevent histamine- 


induced ulcers in dogs by the administration of enterogastrone concentrates, Gastro- 
enterology, 1946, vi, 145. 

Lion, E. G.: Patterns of psychosomatic reactions in peptic ulcer. Presented at the meet- 
ing of the San Francisco County Medical Society, February 12, 1946. To be published 
soon. 

. Jones, C. M.: The therapy of peptic ulcer from the point of view of the internist, 
Psychosom. Med., 1946, viii, 200 

FELDMAN, M.: Statistical study of life cycle of 1,154 cases of duodenal ulcer, Jr. Am. 
Med. Assoc., 1948, exxxvi, 736. 

. Rorn, J. A., Ivy, A. C., and Atkinson, A. J.: Caffeine and “peptic ulcer,” Jr. Am. Med. 

Assoc., 1944, cxxvi, 814. 

_ Enrenrecp, I, and Sturtevant, M.: The effect of smoking tobacco on gastric acidity, 

Am. Jr. Med. Sci., 1941, cci, 81. 


»% ScuNevorF, J. G., and Ivy, I. C.: The effect of tobacco smoking on the alimentary tract, 


Jr. Am. Med. Assoc., 1939, cxii, 898. 

Parmer, W. L.: Diseases of the Digestive System. Peptic ulcer, Chap. IX, pp. 234, 
1941, Edited by S. A. Portis, Lea & Febiger, Philadelphia 

Help your doctor help you when you have gastric or duodenal ulcer, 1941, Harper Bros., 
New York and London. 


558 
7 
9 
11 
12 
13 

14 

le 
pe 
Z 17 
| 

1 

E 
2. 
24 
q 
al 


PREVENTION OF RECURRENCES IN PEPTIC ULCER 559 


31. Wancensteen, O. H.: The passing of gastrojejunostomy as a standard operation for 

ulcer, Jr. Lancet, 1942, Ixii, 415. ; 

32. Laney, F. H.: Discussion of a symposium on vagotomy at the 1947 Annual Meeting of 
the American Surgical Association, Ann. Surg., 1947, cxxvi, 701. 

33. Dracstep, L. R., Harper, P. V., Jr. Jones, E. B., and Woopwarp, E. R.: Section of 
the vagus nerves to the stomach in the treatment of peptic ulcer, Ann. Surg., 1947, 
cxxvi, 687. 

. Baronorsky, I. D., Friesen, S., SANcuEz-Patomera, E., Core, F., and WANGENSTEEN, 
O. H.: Vagotomy fails to protect against histamine-provoked ulcer, Proc. Soc. Exper. 
siol. and Med., 1946, Ixii, 114. 

. Scnoen, A. M., and Griswoip, R. A.: The effect of vagotomy on human gastric function, 
Ann. Surg., 1947, cxxvi, 655. 


: 


VISCERAL THROMBOPHLEBITIS MIGRANS* 


By Isapore E. Gerser, M.D., and Mitton M.D., F.A.C.P., 
New York, 


A REVIEW of the development of the concept of peripheral thrombophlebi- 
tis migrans has been presented by Barker.’ Clinical evidence of vein involve- 
ment in the viscera was described as early as 1866 by Sir James Paget.° 
Since then there have been additional reports of visceral migratory thrombo- 
phlebitis with recovery in most instances. The first fatal case in which a 
postmortem examination was performed was reported by Kramer * in 1925. 
Subsequently, four additional cases with autopsy were described.**** 
Two other cases of multiple venous thromboses with autopsy were pub- 
lished under the title of “Thrombophlebitis migrans.”** In neither case 
was visceral thrombophlebitis present, nor was phlebitis the cause of death. 

During the past 12 years, six cases of thrombophlebitis migrans with 
visceral vein involvement have come to autopsy at The Mount Sinai Hospital, 
New York. The disease was primary in that it was not associated with 
known causes such as trauma, bacterial infection, neoplasm, etc. A com- 
prehensive description of these cases will be presented and those previously 
reported reviewed, with a view to the establishment of visceral throm- 
bophlebitis migrans as a clinical and pathological entity. 


Case Reports 


Case 1. The patient, a 21 year old white female, was admitted to the Medical 
Service of Dr. George Baehr on April 6, 1944. She was well until four weeks before 
admission when she developed fever, headache and malaise which subsided in three 
days. She remained well for two weeks following which she experienced a sharp 
pain in the left hip with fever to 103° F. Three days later pain appeared in both 
calves. One week before admission she developed right chest pain followed by nausea, 
vomiting and three small hemoptyses. Examination revealed an acutely ill patient 
with a temperature of 102.6° F. and respirations at 28 per minute. There was 
tenderness over the left calf and left femoral region, a positive Homan’s sign on the 
left and a localized tender area about one and one-half inches long over the inner 
aspect of the right mid-thigh. Dullness to flatness, diminished fremitus, broncho- 
vesicular breathing and crepitant rales were elicited over the right lower lobe. 

A diagnosis of bilateral femoral thrombophlebitis was made. It was thought that 
the pulmonary manifestations were caused by emboli. In order to prevent further 
embolization both femoral veins were ligated and heparin was administered for two 
days. During this time the wound oozed and her hemoglobin fell to 42 per cent 
(Sahli). The leukocyte count was 21,000 per cu. mm. Following several blood 
transfusions her general condition improved, although fever, moderate anemia and 
leukocytosis persisted. Various agglutination tests (typhoid and paratyphoid, 
brucella, heterophile, cold and proteus < 19) were negative. A roentgen-ray ex- 

* Received for publication December 26, 1947. 

From the medical services of Dr. George Baehr and Dr. Isidore Snapper, The Mount 
Sinai Hospital, New York. 
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amination of the chest revealed a density in the right lower lobe and a fainter one in 
the left lower lobe. Sulfonamides did not reduce the fever. On her seventeenth 
day in the hospital she complained of abdominal pain. ‘This persisted for five days 
and was followed by vomiting. The vomitus gave a three plus guaiac reaction. 
Intraperitoneal puncture yielded bloody fluid, confirming the impression that in- 
farction of the bowel had occurred. The following day she developed diffuse ab- 
dominal rigidity, tenderness and marked distention. Despite intensive supportive 
therapy she died 26 days after her admission to the hospital. 

Pathological Findings. The essential findings were as follows: The abdominal 
cavity contained one liter of sanguineous fluid. There was hemorrhagic infarction 
of the entire jejunum. The spleen was enlarged (400 gm.) and congested. The liver 
appeared fatty and the remainder of the abdominal viscera were congested. The 
portal, splenic, superior mesenteric, gastric and gastroepiploic veins were occluded by 
thrombi. The pleural cavities each contained about 400 c.c. of hemorrhagic fluid. 
There were recent and somewhat older infarcts in all lobes of the right lung and in 
the left lower lobe. There were partially organized emboli in various branches of the 
pulmonary artery. No essential gross abnormalities were found in the heart. There 
were partially organized thrombi in both renal veins but except for some congestion 
of the medulla the kidneys were not significantly altered. The veins of the adrenal 
glands and pancreas contained scattered thrombi. These organs, however, were not 
grossly changed. Parietal thrombi were present along the course of the inferior 
vena cava. Both common iliac and femoral veins were occluded by firm, red blood 
clot. 

Histologic examination revealed thrombi in various stages of organization in the 
involved visceral and peripheral veins. An inflammatory cell infiltration of the 
adventitia and about the vasa vasorum was seen in the sections of the splenic and iliac 
veins. The inferior vena cava showed occasional inflammatory cells in the intima 
at a site distant from an organizing parietal thrombus. The jejunal walls were in- 
filtrated with red cells and were necrotic. The lungs showed hemorrhagic necrosis 
(infarcts) in various stages of organization; the pulmonary artery branches were 
occluded by thrombotic masses. The remaining viscera were only congested. 

Case 2. This 45 year old white male was admitted to the Neurologic Service of 
Dr. Israel Strauss on May 21, 1935. Eighteen months before he had had an episode 
of weakness, fatigability and difficulty in sleeping which lasted for several days. This 
had been followed three weeks later by visual disturbances and strabismus. He was 
now admitted for investigation of the strabismus. Following .intensive study it was 
concluded that his strabismus was probably due to a lesion in the brain stem rather 
than to any primary ocular disturbance. At this time he was found to have chronic 
sinusitis and an unexplained eosinophilia of from 20 to 43 per cent. All other ex- 
aminations revealed no significant abnormalities. He was given a course of anti- 
luetic therapy despite a negative blood and spinal Wassermann reaction. During 
the following two and one-half years the function of his eye muscles improved. 

On January 15, 1940 he was admitted to the Medical Service of Dr. George 
Baehr, this time complaining of dyspnea, orthopnea and ankle edema. About two and 
one-half years prior to this admission a physician told him that the veins on his chest 
and abdomen were dilated. Six months later he noted dyspnea on exertion. Two 
months before this admission he noticed enlargement of the abdomen associated with 
some epigastric pain. Five weeks later he developed pain in both sides of the chest 
and slight cough productive of small amounts of non-bloody sputum. The cough 
gradually subsided but the dyspnea became more pronounced and was followed by 
ankle edema. On examination numerous dilated veins were seen over the chest 
anteriorly and posteriorly, and over the abdomen; a left varicocele was also present. 
There was weakness of both right and left eye muscles. The lungs were clear except 
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for diminished resonance over the right lower lobe. The heart was apparently nor- 
mal. The liver was palpated four centimeters below the costal margin. Ascites and 
abdominal distention were present. Movements were clumsy and the sensorium 
somewhat sluggish. The blood pressure was 148 mm. of mercury systolic and 104 
mm. diastolic. There was no dyspnea, orthopnea or edema at this time. 

Inasmuch as the diagnosis was unclear the patient was subjected to a series of 
The blood count revealed only a mild secondary anemia 
Urinalysis was negative. Chemical studies of the 
The circulation time was 24 seconds (saccharin) 
A roentgenogram of the chest re- 


investigative procedures. 
with no eosinophilia at this time. 
blood were within normal limits. 
and the venous pressure 27 to 30 cm. of water. 
vealed an irregularly loculated collection of fluid over the right lung and apex, the 
irregular distribution being ascribed to pleural adhesions. The right leaf of the 
diaphragm was elevated. Roentgenkymogram revealed diminished pulsations over 
the mid-portion of the left ventricle and the right superior mediastinum. This was 
interpreted as suggestive of pericardial adhesions. Pneumoperitoneum, gastrointes- 
tinal roentgen-ray examination and other studies failed to clarify the clinical picture. 
The electrocardiogram was normal except for low voltage in all leads. Reéxamination 


by the neurologists was productive of no new conclusions. 
The diagnosis of constrictive pericarditis was considered, although the possibility 


of multiple venous thrombosis and occlusion was also suggested. The chest fluid 
re-accumulated rapidly necessitating thoracentesis on five occasions. Search for 
tumor cells was negative. Finally, exploratory thoracotomy was performed on Feb- 
ruary 9, 1940 and a normal pericardium was found. Subcutaneous emphysema de- 
veloped post-operatively and despite release of the sutures, the removal of air from the 
left chest and fluid from the right, the patient failed to rally and died on the night of 
operation without having regained consciousness 

Pathological Findings. The significant gross alterations were as follows; There 
was extensive subcutaneous emphysema of the neck and chest. The lungs were col 
lapsed and each pleural cavity contained about 500 ¢.c. of hemorrhagic fluid. The 
pericardium had been laid open by a longitudinal surgical incision and its edges fixed 
to the chest wall. The pericardium was otherwise normal. The heart and lungs did 
not reveal any other abnormalities. The superior vena cava was converted into a 
solid cord beginning at a point about 3 cm. above its entry into the right auricle and 
extending for a distance of 8 cm., thereby including the right internal jugular vein 
The most mesial portions of the right subclavian and azygos veins were likewise 
occluded. The remainder of the azygos vein contained several small organized 
thrombi. ‘There were extensive collateral venous channels in the chest wall, dia- 
phragm and about the esophagus. The esophageal and gastric veins were markedly 
distended. At the point of junction of the inferior vena cava with the hepatic veins 
there was a half-moon shaped, partly calcified, organized thrombus, producing marked 
stenosis of the vena cava. Above and below this point there were several small 
recent adherent thrombi. The ostia of the hepatic veins were funnel shaped and 
markedly stenosed. The liver was not significantly enlarged (weight 1450 grams) 
and only moderately congested. On cross section of the liver many of the larger 
hepatic veins were seen to be occluded by old thrombi. The spleen was not enlarged 
There was a large amount of straw colored fluid in the abdominal cavity. The right 
renal vein was obliterated by old organized thrombi. The kidneys were congested 
The spermatic veins were dilated and filled with dark red thrombi. The remaining 
organs were not abnormal. 

Histologic examination revealed obliteration of the lumina of the superior 
vena cava, right internal jugular vein, right subclavian, azygos and right renal veins 
by old organized thrombi, with varying degrees of recanalization. A similar picture 
was seen in the larger hepatic veins. The thrombotic mass in the inferior vena cava 
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was partially calcified and organized. There were also fresh thrombi in the smaller 
hepatic veins with an occasional one showing acute necrosis of the subintimal tissues. 
The liver and kidneys were markedly congested. Except for moderate congestion, 
the remaining viscera were not significantly altered. 

Case 3. A white male chauffeur, 42 years old, was admitted to the Medical 
Service of Dr. George Baehr on January 28, 1933. Eight years before admission he 
had pleuritis and was ill for four months. One month prior to admission he was ill 
with what was termed “grippe.” On the day preceding hospital admission he was 
seized by a severe pain in the right lower chest, followed by fever, Lough and tender- 
ness. Examination revealed diminished respiratory excursion on the right with 
dullness, decreased fremitus and distant breath and voice sounds. The temperature 
was 101.6° F. and the leukocyte count 25,000 per cu. mm. with 85 per cent poly- 
nuclears of which 15 per cent were staff cells. Several days later there were signs 
of frank consolidation over the right lower lobe with bloody sputum. It was thought 
he had a right pleural effusion covering a lobar pneumonia. On the ninth day after 
admission he complained of pain in the left chest; at this time the signs on the right 
were subsiding. Fever and tachycardia persisted, however, and signs of consolidation 
of the left lower lobe subsequently appeared. Five days later he complained of pain 
in the legs followed by pitting edema of the feet and ankles and tenderness in the 
calves and thighs. The right leg became edematous and an erythematous area ap- 
peared in the right groin. The following week the entire right flank and buttock 
became edematous and the abdomen was distended. Subsequently, he developed 
sacral edema and a brawny induration of the right leg and foot. Physical signs of 
consolidation of the left lower lobe and bloody sputum were still present four weeks 
after admission. Thickened, thrombosed veins were palpable in both groins and 
thighs. Six weeks after admission he complained of pain in the arms and umbilical 
area. These symptoms appeared intermittently over a period of 12 days and were 
associated with fever and leukocytosis of 17,000 per cu. mm. Three weeks later pain, 
edema and tenderness of the right side of the neck developed and the right external 
jugular vein was found to be involved. Repeated urinalysis revealed a specific gravity 
range of 1.006 to 1.030 with an occasional faint trace of albumin. All his symptoms 
gradually subsided and he was discharged on April 23, 1933. 

On October 26, 1934 he was readmitted to the hospital, not having been seen in 
the interim. He stated that except for dependent edema of the legs he had been quite 
well until six months before this admission when he had an itching eruption about the 
ankles with erythema and vesicles of the soles of the feet which subsided. Two 
months prior to re-admission there was a marked increase in leg edema with extension 
to the lower abdominal wall, unrelieved by bed rest. Subsequently, puffiness of the 
face and neck developed. On examination, there was pitting edema of the legs, 
thighs and presacral area. The heart and lungs were normal; the blood pressure 
114 mm. of mercury systolic and 66 mm. diastolic. Urinalysis revealed four plus 
albumin, a few leukocytes, occasional hyaline and many granular casts. In the urine 
concentration test the specific gravity varied from 1.028 to 1.034. The blood chemical 
studies revealed hypoproteinemia (total protein 3.4 gm. per cent; albumin 1.9 gm. per 
cent; globulin 1.5 gm. per cent). The cholesterol was 735 mg. per cent, chlorides 
595 mg. per cent, urea nitrogen 19 mg. per cent. The basal metabolic rate was minus 
16. He was placed on a low salt, high protein diet with restriction of fluids. Despite 
this therapy, he developed ascites and increased edema of the legs and abdominal 
wall. Mercupurin failed to reduce the edema. He did, however, respond to oral 
urea therapy with occasional daily excretion of 160 ounces of fluid. During this 
hospital stay he developed pharyngitis and otitis media which responded to con- 
servative therapy. At the time of discharge his blood proteins had risen to 6.2 gm. 
per cent, with 3.7 gm. per cent albumin and 2.5 gm. per cent globulin. The urea re- 
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mained low, 16 mg. per cent. A Congo red test showed 62 per cent tissue absorption. 
Albuminuria persisted varying from one to four plus. He left the hospital on Feb- 
ruary 5, 1935 with considerable improvement in his condition. The discharge diag- 
nosis was subacute glomerulonephritis in the nephrotic phase. 

Three months later, on May 3, 1935 he was re-admitted because of re-accumulat- 
ing edema, despite a high protein diet and intensive urea therapy. On examination 
he appeared pale. There was pronounced edema of the skin of the entire body ; the 
scrotal sac was filled with fluid and ascites was marked. The blood count was normal. 
The blood chemical studies revealed a total protein of 3.7 gm. per cent with 1.6 gm. 
per cent albumin and 2.1 gm. per cent globulin; the cholesterol was 590 mg. per cent 
and the urea nitrogen 24 mg. per cent. There was a pronounced albuminuria with 
numerous granular and hyaline casts. Two weeks after admission the patient de- 
veloped erysipelas of the right arm and right side of the body with fever and leuko- 
cytosis of 14,800 per cu. mm. One week later a recurrence of the thrombophlebitis 
of the right leg was observed, with tenderness, erythema and pronounced edema. The 
erysipelas spread to the left side of the body and the patient died on June 1, 1935. 
The diagnosis at death was still subacute glomerulonephritis in the nephrotic phase. 

Pathological Findings. The essential gross alterations were as follows: There 
was extreme anasarca with denudation of the skin about the hips and thighs. A 
considerable amount of fluid was found in the abdomen. The lungs showed scars, 
presumably of old infarcts, in the lower lobes. There was a recent, partially organ- 
ized thrombus in the pulmonary artery branch to the right upper lobe. There were 
no gross changes in the corresponding pulmonary segment. The heart was normal. 
The superior vena cava, innominate veins and lower segments of the internal jugular 
veins were normal. The other veins of the head and neck could not be examined 
because of limited autopsy permission. The liver showed only moderate congestion ; 
the portal and hepatic veins were normal. The spleen was enlarged and the splenic 
and superior mesenteric veins were the seat of an old thrombophlebitis as evidenced 
by the presence of filmy, recanalized tissue along the walls. The intestines were 
congested and edematous. The kidneys were large, pale, yellow gray and showed 
marked congestion, particularly of the medulla. The glomeruli seemed quite promi- 
nent. Both renal veins were completely replaced by a filmy, recanalized tissue. In 
addition, the left renal vein contained recent, granular, red thrombi in the recanalized 
channels. The left adrenal and spermatic veins presented a similar picture. The 
right adrenal gland was absent (congenital). The inferior vena cava, beginning at a 
point four centimeters below its junction with the hepatic veins, was transformed into 
a cavernomatous cord for its entire length. This transformation extended into the 
common iliac and femoral veins as far as could be traced through the abdominal 
section. The veins were embedded in dense scar tissue. There were no significant 
systemic arterial changes. 

On microscopic examination of the involved veins the lumina were seen to 
consist of a series of newly formed channels of varying size, separated by connective 
tissue. There were, in addition, recent thrombi in the new venous channels in the 
left renal and adrenal veins. The lungs revealed areas of dense scar tissue at the 
site of old organized infarcts. The thrombus in the right upper lobe branch artery 
was the seat of partial fibroblastic organization. There was congestion of the sinu 
soids of the spleen and liver. There were small foci of hemorrhage and collections 
of round cells in the left adrenal gland. The kidneys revealed a moderate increase in 
interstitial connective tissue with lymphocytic infiltration. The capillaries throughout 
were wide and congested. The epithelium of the glomeruli and tubules were filled 
with doubly refractile lipoid. The glomerular capillaries and intra-parenchymal 
vessels were unaltered. There was no evidence of glomerulonephritis. 

Case 4. The patient, a 24 year old white female, was admitted to the Medical 
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Service of Dr. George Baehr on January 6, 1942 complaining of bleeding gums, 
menorrhagia, easy bruising and the appearance of reddish purple spots on the chest, 
arms and legs, all of one month’s duration. Her first pregnancy, six years previously, 
was aborted spontaneously in the fourth month and at that time she was told that she 
had hypertension and kidney disease. Her second pregnancy terminated in a pre- 
mature delivery at seven months. She was again told she had hypertension. 

On examination numerous purpuric spots were seen over the face, neck, arms, 
chest and legs. The gums bled easily. Menses had not yet ceased. Aside from the 
presence of a soft, apical systolic murmur the remainder of the physical examination 
revealed nothing of significance. ‘The blood pressure was 98 mm. of mercury systolic 
and 70 mm. diastolic. The tourniquet test was positive, the bleeding time 30 minutes 
and the clotting time 6. There was a pronounced delay in clot retraction. The 
hemoglobin was 45 per cent (Sahli). The erythrocyte count was 3.4 million, the 
leukocytes 9,600 per cu. mm. with a normal differential. Only 10,000 platelets per 
cu. mm. were found. Bone marrow smears revealed a cellular marrow with a normal 
distribution of marrow elements; the megakaryocytes were normal in number but 
many immature forms were seen. The spleen edge was felt after admission. Splen- 
ectomy was advised and performed on the second day of hospitalization. Following 
operation atelectasis of the left lower lobe developed; the pulmonary signs cleared 
within several days. The platelets gradually rose to 360,000 per cu. mm. and there 
was a post-operative leukocytosis of 23,700 per cu. mm. Routine blood chemical 
studies were within normal limits. The patient's condition gradually improved after 
operation and she was discharged on January 22, 1942 two weeks after splenectomy. 
The pathological report was “Spleen without significant change, compatible with 
clinical diagnosis of thrombocytopenic purpura. Weight 185 grams.” 

Three years later, on January 21, 1945, the patient was readmitted because of 
fever, chest pain and cough of three days’ duration, preceded by a shaking chill. 
Since her first admission she had had a normal delivery and had otherwise been well 
except for the presence of a dry, scaling, erythematous eruption over the cheeks and 
bridge of the nose of two years’ duration. Examination at this admission revealed 
signs of a right pleural effusion, and possibly also of a left. The blood pressure was 
105 mm. of mercury systolic and 75 mm. diastolic. There was a flush over the nose 
and cheeks with slight scaling. The right pleural cavity was aspirated and 1500 c.c. 
of sero-sanguineous fluid were removed. The blood count showed persistent leuko- 
cytosis to 21,000 per cu. mm. with 84 per cent polynuclears. The erythrocyte and 
platelet counts were normal. A roentgenogram of the chest confirmed the presence 
of a bilateral pleural effusion; the heart appeared enlarged. An electrocardiogram 
revealed right axis deviation. The temperature, 103° F. on admission, gradually 
fell to normal. ‘The right pleural cavity required aspiration on two other occasions. 
The patient's condition improved and she was discharged on February 15, 1945. 

She was admitted for the third time on August 21, 1945 again with fever, chest 
pain and malaise of three days’ duration. A history of recurrent colds and frequent 
cough was now obtained. Examination at this time revealed the presence of fluid in 
the left pleural cavity and it was believed that she had underlying bronchopneumonia 
of the left lung. Because of the recurrent episodes of pulmonary involvement 
sulfonamides and penicillin were administered. Aspiration of the left pleural cavity 
yielded straw colored fluid. Except for a mild secondary anemia, the blood count 
was normal. Urinalysis was essentially negative except for traces of albumin. The 
phenolsulfonphthalein excretion was 50 per cent in two hours. A Mantoux test was 
negative. Chest roentgen-ray examination and fluoroscopy confirmed the presence 
of a left pleural effusion and showed an enlarged cardiac outline suggestive of peri- 
cardial effusion. A diagnosis of polyserositis was entertained. The diagnosis of 
acute disseminated lupus erythematosus was also suggested, particularly in view of 
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the eruption on the nose and cheeks. The patient gradually recovered and was dis- 


charged on September 16, 1945. 

She returned on December 30, 1945 because of marked fatigue, cough and fever 
of two days’ duration. She now appeared pale and dyspneic. A gallop rhythm 
was present and the heart was thought to be enlarged to the left; a systolic murmur 
was heard over the pulmonic area. The blood pressure was 90/0. There were signs 
of fluid at both lung bases. The liver was enlarged to three fingers’-breadth below 
the costal margin. The blood count showed a hemoglobin of 40 per cent (Sahli), 
2.4 million erythrocytes, 18,600 leukocytes with 8&8 per cent polynuclears. The 
platelet count was 185,000 per cu. mm. Urinalysis revealed a specific gravity of 
1.012, four plus albumin, many granular casts and occasional leukocytes and ery- 
throcytes. On urine concentration tests the specific gravity rose to 1.028. Despite 
multiple transfusions the anemia persisted. The circulation time was 17 seconds 
(saccharin) and the venous pressure 18 cm. of water. Following therapy with 
mercupurin and digitalis the circulation time and venous pressure returned to normal. 
len days after admission she complained of pain in the left popliteal fossa and a 
positive Homan’s sign was obtained on the left. The temperature rose to 103.5° F. 
and the leukocyte count to 22,000 per cu. mm. This was followed by tenderness in 
the right cali and abdomen. Edema of both legs developed and the superficial veins 
of the abdomen became dilated suggesting inferior vena cava obstruction. A blood 
urea nitrogen of 41 mg. per cent was thought to indicate renal vein involvement. 
The diagnosis of migrating thrombophlebitis was now made. Subsequently, thrombo- 
phlebitis appeared in the upper extremities and at this time ascites was pronounced, 
necessitating repeated paracentesis. The edema of the lower extremities became so 
severe that Southey tubes were inserted. In turn, the veins of the head, face, neck 
and chest became dilated and many of the dilated abdominal veins were found to be 
thrombosed. Bilateral pleural effusion persisted. There was now pitting edema of 
the skin from the ankles to the clavicles. Although the urea nitrogen had previously 
been elevated, blood chemical studies were now all within normal limits. A Congo 
red test, the cephalin flocculation test, blood proteins and cholesterol were all normal. 
Repeated electrocardiograms showed right axis deviation with a low QRS complex 
in all leads; the latter was interpreted as consistent with the presence of pleural 
effusion. The temperature rose suddenly on May 10 to 102.4° F. and signs of con- 
solidation were present in the left lower lobe. The patient died on May 11, 1946. 

Pathological Findings. The essential gross anatomical alterations were as follows: 
There was generalized edema sparing the upper extremities. The veins of the pan- 
niculus adiposus of the abdomen were filled with fresh, red thrombi. The abdomen 
contained 1500 ¢.c. of clear, amber colored fluid. The small and large bowel were 
edematous and congested. The esophageal veins were dilated. The mesentery was 
edematous and the veins filled with grayish-white adherent and scattered red non- 
adherent thrombi. The liver was congested and fatty. The portal and splenic veins 
were occluded by a pale, yellow-gray, tirm thrombus. The spleen was absent. The 
kidneys were congested and the renal and adrenal veins were occluded by firm, or- 
ganizing thrombus extending from the inferior vena cava. ‘The adrenal glands were 
grossly not abnormal. The inferior vena cava was completely filled by a firm, gray- 
white, organizing thrombus which extended from below the hepatic veins into the 
common iliac and femoral vessels. The superior vena cava and innominate veins 
were also filled with thrombus which was firm, gray, adherent and contained yellowish 
pigment. The pericardial layers were fused by tilmy, fibrous adhesions. There was 
pronounced hypertrophy and dilatation of the right auricle and ventricle. Several 
small, firm thrombi were found in the right auricular appendage. The leit ventricle 
was contracted and not hypertrophied. The valves and coronary arteries were normal. 
The pleural spaces were obliterated by filmy, fibrous adhesions containing fluid. The 
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lungs were firm, relatively airless and edematous. The small pulmonary arteries 
were quite prominent. The larger pulmonary arteries contained atheromatous de- 
posits and some branches were obliterated by organized thrombi. The pulmonary 
veins were normal. The systemic arteries were normal. 

Histologic examination revealed thrombi in various stages of organization in 
the involved veins. There was marked congestion of the intestines, stomach, liver, 
adrenal glands and kidneys. The heart showed incipient organization of the 
auricular mural thrombus. The most striking findings were limited to the lungs. 
Multiple sections showed numerous pulmonary arterioles with recanalized, organized 
emboli. Other branch vessels showed intimal hyperplasia. The alveoli were filled 
with edema fluid. There were scattered scarred areas probably representing old, 
organized infarcts. 

Case 5. A white male of 16 was first admitted to the Medical Service of Dr. Eli 
Moschkowitz on April 14, 1941 because of purpura. His past history revealed diph- 
theria at the age of two, pneumonia at five, and an episode of joint pains at 12. For 
one year prior to admission he had noticed easy bruising and was observed at another 
hospital where a positive Wassermann reaction was obtained. Five weeks before 
admission he had measles. Following recovery he had several epistaxes and noticed 
that his gums bled easily when he brushed his teeth. 

On examination there were numerous petechiae, purpuric spots and ecchymoses 
all over the body. There was generalized lymphadenopathy, although the nodes were 
not very large. The spleen was palpated three fingers’-breadth below the costal 
margin. The blood count was: hemoglobin 91 per cent (Sahli), erythrocytes 5.2 
million, leukocytes 6,100 with a normal differential. The blood platelets were reduced 
to 5,000 per cu. mm. The bleeding time was more than 20 minutes and the clotting 
time 16. There was no clot retraction in 24 hours. A tourniquet test was positive. 
A positive Wassermann reaction was obtained. The blood chemical studies were 
within normal limits. Urinalysis revealed a trace of albumin and occasional erythro- 
cytes. A diagnosis of idiopathic thrombocytopenic purpura was made. However, 
it was thought that the disease might have been related to his measles and inasmuch 
as such conditions had been known to regress spontaneously splenectomy was not 
advised. Following therapy with snake venom the platelet count rose to 40,000 per 
cu. mm., the spleen receded to the costal margin and the purpura faded. He was 
discharged on May 26, 1941. When seen in the follow-up clinic during the next 
six months he appeared well. A platelet count on one occasion was 160,000 per cu. 
mm. 

One year later, on January 5, 1942, he was readmitted because of pain in the 
right lower chest, cough and fever. Examination at this time revealed dullness over 
the right lower lobe with decreased fremitus. The spleen edge was felt. The blood 
pressure was 120 mm. of mercury systolic and 70 mm. diastolic. A diagnosis of acute 
right pleuritis was made. Fluoroscopy showed haziness over the right lung field with 
obliteration of the costo-phrenic sinus. A Mantoux test was negative. The clotting 
time was 50 minutes and the bleeding time 4; clot retraction was still quite delayed. 
Che platelet count was 130,000 per cu. mm. Thoracentesis yielded a small amount 
of turbid, sanguineous fluid. Roentgenogram of the chest showed clear lung fields; 
the left ventricle appeared enlarged. The prothrombin time was normal. There was 
one to three plus albumin and microscopic hematuria on urinalysis. The temperature, 
which was 102° F. on admission, became normal on the following day and remained 
so during the remainder of his hospital stay. The clot retraction time gradually 
dropped to three and one-half hours, the bleeding time to three minutes and the 
clotting time to 20. Because of mild obesity, striae abdominalis and a blood pressure 
of 140/90, the diagnosis of Cushing’s syndrome was suggested. Salt balance studies 
were negative. Subsequently, a reddish, scaling eruption was noted on the cheeks. 
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This finding, together with the presence of albuminuria, elevated blood pressure and 
unexplained pulmonary signs led to the impression that the patient might have acute 
disseminated lupus erythematosus. The facial eruption cleared gradually, all physi- 
cal signs of pulmonary involvement disappeared and the patient was discharged as well 


on February 18, 1942. 

He was admitted for the third time on April 1, 1942 because of nausea, anorexia, 
dark urine, light stools and icteric sclerae. The symptoms were of two weeks’ dura- 
tion. On examination he was obviously icteric. The liver was palpated two fingers’ 
breadth below the costal margin; the spleen edge was readily palpable. The urine 
contained bile. Bleeding and clotting time were normal. The cephalin flocculation 
test was four plus. A diagnosis of infectious hepatitis was made. On the fourth 
day of hospitalization the patient had a marked diurests and concomitantly the icterus 
began to clear. He was discharged on April 23, 1942 free ot icterus and well. Be- 
tween June 1942 and May 1945 he was seen in the follow-up clinic on a number of 
occasions and except for the complaint of occasional | am in the epigastrium and in the 
lower extremities he was symptom tree 

On November 26, 1945 he was admitted for the fourth time to the Medical Service 
of Dr. Isidore Snapper because of pain along the posterior aspect of the lett leg and 
thigh which began five weeks previously while climbing stairs Several weeks later 
the pain was suthciently severe to require bed rest and subsequently the leit leg became 
swollen. There was no purpura. On examination a systolic murmur was heard over 
the fourth leit interspace, along the sternal border. The liver was palpated two 
fingers’-breadth below the costal margin and the spleen edge was just palpable. The 
left leg was swollen, tender and warm. A diagnosis of thrombophlebitis was made 
Fluoroscopy revealed enlargement of the left ventricle and a prominent pulmonary 
conus. The diagnosis of diffuse vascular disease was also suggested The fundal 
vessels were only slightly narrowed. The blood count was normal Although the 
Wassermann reaction varied from one to three plus this was not considered significant 
inasmuch as similar false positive Wassermann reactions are observed occasionally 
in various forms of thrombocytopenic purpura. The erythrocyte sedimentation rate 
was 66 mm. per hour (Westergren). A sternal marrow smear was normal. ‘The 
platelet count was 200,000 per cu. mm. The temperature fluctuated between 106.5 
and 101.5° F. Eight days after admission he complamed of severe pain in the right 
upper abdomen, associated with nausea. The temperature rose to 104° EF. Stool 
guaiac test was negative. The abdominal pain persisted and the patient gradually 
became confused, disoriented, cyanotic, irrational and tinally lapsed into a_ stupor. 
lhe consulting neurologists made a diagnosis of generalized encephalopathy without 
focal signs. Blood chemical studies were within normal limits. The leukocyte count 
rose to 11,000 per cu. mm. The patient died on December 12, 1945, eight days atter 
the omset ot abdominal pain, the cause ot death renaming obscure. 

Pathological Findings. The significant gross anatomical changes were as fol 
lows: The left lower extremity was moderately edematous. The left femoral vein 
was completely occluded by a firm, gray thrombus at a pot below Poupart’s ligament 
Below this the vein was free and dilated. The left calf veins were tilled with dark 
red thrombi. Both adrenal veins were occluded by firm, adherent thrombi. The 
adrenal glands were both enlarged and together weighed 100 grams. The left adrenal 
gland was completely hemorrhagic except for a narrow zone of yellow cortical tissue 
at the periphery The right adrenal gland was somewhat larger than the left and 
likewise replaced by dark red tissue, the center of which was composed of fluid blood 
There were remnants of cortical tissue at the periphery. The liver was normal in 
size and yellowish. The spleen was firm, weighed 400 grams and the follicles were 
prominent. The kidneys, stomach and intestines were moderately congested. There 
were firm pleural adhesions over the right lower lobe and a fibrinous pleuritis was 
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present over the left lower lobe. A recent infarct was noted in the left lower lobe. 
At the right base there was a fibrous scar and the corresponding artery contained 
an organized embolus. The heart was normal in size. There was a small, calcified 
thrombotic mass in the right auricular appendage The remaining organs were 
normal. No other veins were found to contain thrombi and the systemic arteries 
were normal, 

On micrescopic examination both adrenal glands showed diffuse hemorrhagic 
necrosis with some fibroblastic connective tissue proliferation in the periadrenal 
tissues. The veins were filled with organized thrombi; the arteries were free. The 
femoral and calf veins were occluded by thrombi in various stages of organization 
and recanalization. The heart muscle contained small foci of acute necrosis. No 
vascular changes were seen in the heart. Within the right atrium there was a 
calcified, organized mass of tissue attached to the mural endocardium. The right 
lower lobe showed an area of connective tissue organization of the parenchyma and 
the corresponding artery contained a recanalized thrombus. Many small pulmonary 
artery branches contained thrombi. In the left lower lobe there was a recent area 
of hemorrhagic necrosis. The liver showed widespread foci of liver cell necrosis. 
There was a pronounced infiltration of the portal fields by round cells and occasional 
miliary granulomata were present. Many of the medium and small hepatic veins 
showed a round cell and polynuclear infiltration of the wall. No thrombi were 
present in either the portal or hepatic veins. The spleen showed intense hyperemia 
and large follicles with prominent germinal centers. The remaining organs did not 
reveal any significant changes on histologic examination. 

Case 6. A 35 year old, white truck driver was admitted to the Medical Service 
of Dr. George Baehr on February 23, 1946 complaining of right upper quadrant pain. 
Two and one-half years prior to this admission he had had an episode of swelling of a 
lower extremity with ecchymosis in the popliteal region. When this had subsided 
the opposite side had become involved and then also subsided. Nine months later he 
developed cerebral symptoms consisting of headache, faintness, transient unconscious- 
ness and paralysis of the left arm and leg of one hour’s duration. Complete neuro- 
logical investigation at another hospital, including electroencephalogram and pneumo- 
encephalogram, was negative. Six months prior to his admission to The Mount 
Sinai Hospital he had a shaking chill with fever to 102° F. and a mild cough produc- 
tive of blood-flecked sputum. These symptoms persisted for a month. Three months 
later he had a recurrence of ankle and leg swelling with popliteal ecchymosis 
alternately involving each leg. Three weeks before admission he had hemorrhages in 
both sclerae followed by hematuria, cramping lower abdominal pain, persistently 
bloody stools and transient swelling of the neck with dysphagia of one day's duration 
He vomited on several occasions. 

On examination the temperature was 99.4° F., pulse 100 per minute, respirations 
22 per minute, and the blood pressure 140/80. Two hemorrhages were found in the 
right sclera, the liver was palpable 5 cm. below the costal margin and the tip of the 
spleen was felt. Dark red blood was found in the rectum. Several ecchymoses were 
present at the site of needle puncture wounds. An exhaustive hematological ex- 
amination had been done prior to hospital admission by Dr. Nathan Rosenthal and 
was reported as follows: Hemoglobin 75 per cent (Sahli), 5.02 million erythrocytes, 
10.200 leukocytes with a normal differential count and 40,000 platelets. The bleeding 
time was three minutes and clotting time five. Clot retraction was normal and the 
tourniquet test positive. Prothrombin index was 81 per cent. Bone marrow smear 
was essentially negative except for lack of fragmentation of platelets. The hemo- 
globin on admission had fallen to 45 per cent (Sahli). The urine contained 
numerous red blood cells. The stool gave a four plus guaiac reaction. The brom- 
sulfalein test showed 12 per cent retention after 30 minutes. The blood chemical 
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findings were: total proteins 7.7 gm. per cent; glucose 75 mg. per cent; cholesterol 
168 mg. per cent. Cephalin flocculation test was one plus. The icteric index and 
Van den Bergh reaction were normal. Sedimentation rate was 52 mm. per hour 
(Westergren). Electrocardiogram was normal. During his stay in the hospital he 
developed fresh purpuric spots over the chin and knees. The platelet count was 
consistently low. He was transfused several times without improvement. Finally, 
it was decided that he had thrombocytopenic purpura and that the spleen should be 
removed. Following splenectomy he had a chill followed by a rise in temperature 
to 105° F. There was a leukocytosis of 30,900 per cu. mm. and the platelet count 
rose to 180,000. His fever subsided and he was discharged on March 30, 1946 feeling 
fairly well. The pathological report on the spleen was “Histological structure is 
not that generally seen in thrombocytopenic purpura. There is a diffuse fibrosis of 
the splenic pulp, together with intrasplenic phlebosclerosis and obliterating endo- 
phlebitis such as is seen in obstructive splenomegaly.” 

Two weeks later, on April 18, 1946, he was readmitted because of cramping 
abdominal pain, vomiting and melena. This had been preceded by transient left chest 
pain, fever to 101° F. and anorexia. Examination on this admission revealed a 
hemorrhagic folliculitis of the neck, petechial hemorrhages of the feet and a hemor- 
rhagic bleb on the left buttock. Hematological study by Dr. Nathan Rosenthal on 
the day before this admission revealed: Hemoglobin 70 per cent (Sahli) ; 4.3 million 
erythrocytes; 12.400 leukocytes with a differential count of 50 per cent segmented, 
7 per cent non-segmented, and 5 per cent eosinophilic polynuclears, 28 per cent 
lymphocytes and & per cent monocytes: platelets 40,000 per cu. mm.; hematocrit 41 
per cent; icteric index 3. Bone marrow smears were normal. The formol gel test 
was negative and cephalin tlocculation one plus. The urine on repeated examination 
showed albumin varying from 1 to 3 plus, and erythrocytes and leukocytes from time 
to time. All liver function tests and blood chemical findings were within normal 
limits. The electrocardiogram was normal. Roentgenologic study showed the 
presence of esophageal varices; the remainder of the gastrointestinal tract was normal 
The electroencephalogram was normal. Intravenous and retrograde pyelography 
were normal. The platelet count rose progressively from 40,000 to 1,690,000 per cu 
mm. two weeks after admission and then fell gradually to 55,000 two weeks later 
Hematuria now reappeared and bright red blood was seen in the stool demonstrated 
hy anoscopy to arise from dilated hemorrhoidal veins. Because of the cyclic character 
of his symptoms blood estrogen studies were done with negative results. The 
hematuria gradually subsided, the platelet count rose to 310,000 per cu. mm. and the 
patient showed progressive improvement following administration of iron and several 
transfusions. He left the hospital on June 1, 1946. 

Following discharge he had recurrent episodes of bleeding characterized by 
hemorrhagic folliculitis and tarry stools. He also had cough with scanty hemoptysis 
and on one occasion non-radiating precordial pain for one week. Two days before 
his third admission on September 28, 1946 he developed hemorrhagic “pimples” of 
the face, left-sided headache and alternating aphasia and lucidity. Examination 
revealed that he was acutely ill with a temperature of 102° F. Several petechiae 
were seen in the left conjunctiva and there was blurring of both dises. A short apical 
systolic murmur and a split second sound were heard. Cyanosis of the fingers 
and toes was evident. The deep reflexes were equal and hyperactive. Slight nuchal 
rigidity was present, but the Kernig and Brudzinski signs were negative. He had 
motor aphasia with perseveration. Lumbar puncture showed a spinal fluid pressure 
of 210 mm. of water and microscopically there were 10 erythrocytes per cu. mm 
Xanthochromia was not present. Subsequently, a right Babinski sign, increased 
reflexes of the right lower extremity and progressive bradycardia suggested the 
diagnosis of subdural hematoma and craniotomy was advised. Three days after 
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admission a decompression was done. On October 10 a ventriculogram revealed a 
dilated ventricular system involving the anterior horn of the left lateral ventricle and 
a shift of both ventricles te the right, suggestive of a mass in the left temporal lobe. 
At operation a hematoma was found in the anterior portion of the left temporal lobe 
and the blood clot was evacuated. 

He recovered from the effects of the operation except for aphasia and on October 
16 was transferred to the medical ward for further study. Complete blood chemical 
study and liver function tests were normal. Except for left axis deviation the electro- 
cardiographic findings were normal. Urinalysis was now negative except for the 
occasional presence of leukocytes and erythrocytes. The platelet count waxed and 
waned, varying from 565,000 to 75,000 per cu. mm. Purpura appeared again on 
November 5 when the platelet count was 85,000 per cu. mm. Four days later 
phlebitis of the right lower extremity was observed and two days thereafter the platelet 
count was found to be 480,000 per cu. mm. The bleeding and clotting time and the 
clot retraction time were now normal. However, on November 13 the platelets 
again fell to 75,000 per cu. mm. only to rise again on November 18 to 385,000 per cu. 
mm. On November 23 the platelets fell to 100,000 per cu. mm. The stool was now 
guaiac positive and purpura appeared on the face. Dicoumarol therapy was sug- 
gested because of the phlebitis but was considered dangerous in view of the recurrent 
drop in platelet count with purpura. On December 5 tenderness developed in the 
right calf with a leukocytosis of 18,150 and a platelet count of 275,000 per cu. mm.; 
bleeding and clotting time were normal. He was discharged on December 8 when 
all symptoms had subsided with the diagnosis of visceral thrombophlebitis migrans, 
cavernomatous transformation of the portal vein and reactive purpura due to the 
withdrawal of platelets into the venous thrombi. On January 11, 1947, while in his 
physician's office, he died suddenly. 

Pathological Findings. The essential gross findings were as follows: There were 
well healed left temporal craniotomy and left upper abdominal scars. The right 
lower extremity was edematous. Petechiae were present over the lower extremities 
and trunk. ‘The superficial veins were dilated. There was no free fluid in the 
abdomen. The major proximal portion of the splenic vein, the extrahepatic portion 
of the portal vein and the superior mesenteric vein and its major tributaries were 
completely occluded by pink-gray, porous tissue. In addition, the perivascular tissues 
of the portal and superior mesenteric veins were spongy and contained countless 
pinpoint to pinhead sized lumina. This cavernomatous transformation was most 
marked in the hepato-duodenal ligament which measured 3.5 cm. in thickness. The 
spleen was absent. The liver was somewhat increased in size. The adhesions 
between the diaphragm and the superior surface of the liver were highly vascularized. 
The cut surface of the liver was reddish brown and the lobular pattern preserved. 
The portal fields were in some areas replaced by spongy, vascular tissue. In other 
areas, the portal vein could be identified and contained fresh and organizing thrombi. 
Similarly, the radicles of the hepatic veins were filled with thrombi. Some of the 
larger hepatic veins showed recanalized thrombosis. The mesentery of the small 
intestine also showed evidence of cavernomatous transformation, less in extent than 
that noted in the hepato-duodenal ligament. The esophageal veins were dilated. The 
remainder of the intestinal tract was merely congested with scattered ecchymotic 
areas in the mucosa. The hemorrhoidal veins were dilated. The right common iliac 
vein was completely occluded by a firm, gray-red thrombus which extended for a 
suort distance into the inferior vena cava and across into the left common iliac vein. 
There was a massive embolus in the right ventricle extending into the main pul- 
monary artery and into the left main branch. The heart was otherwise normal. The 
right lower lobe contained one recent and one organizing infarct. The pulmonary 
artery branches to the right lower lobe contained firm emboli. ‘The lungs otherwise 
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were only mildly congested. The remaining organs, aside from congestion, revealed 
nothing noteworthy. 

On microscopic examination the veins of the portal system contained organized 
and recanalized thromboses with areas of acute inflammation with polynuclear leuko- 
cytes many of which were eosinophiles. In the areas of acute inflammation the 
elastica interna of the veins showed focal fragmentation. Sections of the porta 
hepatis and mesentery of the small intestine showed cavernomatous transformation. 
Many of the channels were thrombosed and there was considerable surrounding acute 
inflammatory reaction with many eosinophilic leukocytes. The right common iliac 
vein contained a recent and an old organizing thrombus. Scattered accumulations 
of lymphocytes were noted in the adventitia and surrounding connective tissue. The 
lungs presented organizing infarcts with fresh and organized emboli in the involved 
pulmonary arteries. Sections of the liver revealed extensive changes in the portal 
and hepatic veins consisting of the presence of recent thrombi, organizing and re- 
canalized thrombi, cavernomatous transformation of many portal fields and acute 
inflammation of scattered hepatic and portal veins. Many eosinophiles were present 
in the inflammatory exudate. Some of the inflamed veins did not contain thrombi. 
lhe liver cells showed only slight fatty change. The veins of the gall-bladder re- 
vealed acute inflammation without thrombi; here also, eosinophiles were present. 
There was interstitial edema of the kidneys and occasional large renal vein branches 
contained recanalized thrombi. Section of the bone marrow showed normal cellular 
elements including megakaryocytes with numerous eosinophilic myelocytes. The 
remaining organs were congested. 


Discussion 


Idiopathic migratory thrombophlebitis is distinct from other forms of 
vein inflammation. It is well known that thrombophlebitis may appear 
in various conditions in which there is injury to the vein wall. Such injury 
may be mechanical, chemical or bacterial. In addition, any factor producing 
stasis favors the development of thrombophlebitis. Neoplasms may cause 
local thrombosis and in some cases unexplained peripheral thrombosis, as 
in carcinoma of the pancreas. Schlagenhaufer described perivenous 
lymphatic tumor infiltration of the veins of the arms in a patient with pri- 
mary carcinoma of the stomach. Changes in the properties of the blood 
which occur in various diseases may produce thromboses of veins. Thus, 
in nephrosis where there is an increase in blood fibrinogen thromboses may 
occur and they may also be found in a variety of so-called cachectic states. 
In any condition associated with thrombocythemia thromboses may occur 
spontaneously in veins. This is found in polycythemia vera, in idiopathic 
thrombocythemia, in megakaryocytic aleukemic myelosis and in the transient 
thrombocythemia following splenectomy. It is important to emphasize that 
in our cases none of these conditions was present and that the disease was 
produced by an unknown systemic factor causing thrombosis and inflamma- 
tion of veins in scattered locations throughout the body. 

Migratory phlebitis may be associated with thromboangiitis obliterans. 
The vein involvement is usually superficial and peripheral and the visceral 
veins are generally spared. Baehr and Klemperer '' reported recurrent 
portal and splenic vein thrombosis with death due to mesenteric vein throm- 
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bosis in a male with a long history of Buerger’s disease. The venous afflic- 
tion often precedes the arteritis ** at times by many years. However, there 
is usually symptomatic as well as objective evidence of associated arterial 
disease at some time. In none of our cases was such evidence of arterial 
involvement found. 

Idiopathic migratory phlebitis affects both peripheral and visceral veins 
in a haphazard fashion. The degree, duration and distribution of the venous 
affection are variable. As a rule, the disease is characterized by involve- 
ment of short segments of medium and small sized vessels. This is par- 
ticularly true in cases without visceral vein lesions. In the more severe 
forms, however, long segments or complete venous systems may be involved 
with sequelae dependent upon the venous system attacked. More com- 
monly, the veins of the lower extremities are affected and the inflammation 
wanders from vein to vein and from one extremity to the other. At times, 
the veins of the upper extremities and neck are implicated. The majority 
of cases are benign with localization of the disease process to the veins of 
the upper and lower extremities and occasional lesions in the visceral veins. 
The disease tends to subside spontaneously in periods varying from several 
weeks to months. It may recur within several months or even years later. 
(senerally, the thrombi in the affected veins undergo organization and 
recanalization and except for minor sequelae, such as postural edema when 
the lower extremities are involved, there are no residua. Even those patients 
with occasional lesions in the visceral veins may go on to complete heal- 
ing. In those cases with more extensive involvement of the veins, especially 
of the viscera, the disease appears to have an acceleration not seen in the 
ordinary forms of peripheral migrating phlebitis. Many cases of visceral 
migratory phlebitis, however, even those which end fatally, may begin with 
thrombophlebitis of the legs indistinguishable from other types of non- 
bacterial thrombophlebitis due to known causes. 

There are no pathological features which permit specific characteriza- 
tion of migratory thrombophlebitis as either venous or perivenous in origin. 
both types of inflammation are seen and the degree varies from case to case. 
It is uncertain whether the endothelial and intimal alterations, as well as 
the changes in the vein wall, are secondary to thrombosis or the result of a 
primary process. The inflammatory exudate is predominantly polynuclear 
in the acute stages and lymphocytic and monocytic in the later stages. 
osinophilic infiltration may also be seen (Case 6).7'* At times the in- 
flammation extends into the perivenous tissues. Granulomatous inflam- 
mation with giant cells has been described in peripheral migratory throm- 
bophlebitis, both with ** and without ‘*** associated thromboangiitis ob- 
literans. This type of inflammation has not been observed in the visceral 
forms of the disease. Organization of thrombi and recanalization of 
veins may occur together with acute thrombophlebitis, especially in pro- 
tracted cases. Histologically, idiopathic thrombophlebitis cannot be dis- 
tinguished from traumatic, static or other nonbacterial forms. 
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The changes in the visceral veins and venae cavae do not differ from 
those in the peripheral vessels. Disordered function of organs, however, 
is dependent upon the degree and duration of the thrombophlebitis of the 
corresponding veins, among other factors. Thus, practically every organ 
in the body may be affected in this disease. Since the visceral alterations 
vary considerably from case to case, the protean clinical manifestations are 
often unclear until postmortem examination. 

The presence or absence of damage to the tissue drained by the involved 
vein depends upon the degree of occlusion and recanalization, the extent of 
the collateral venous circulation and other factors. Congestion with or 
without hemorrhage is the rule and edema or serous effusion may occur in 
severe cases. Infarction is uncommon and has been observed in this disease 
only in the intestine and in the adrenal glands. In the bowel, secondary 
ileus and arterial spasm may be factors in obstructing the circulation, whereas 
in the adrenal gland collateral circulation is poor and intracapsular hemor- 
rhage may produce pressure necrosis. Infarction of the lung is of course 
arterial and embolic and only an indirect consequence of thrombophlebitis. 
A consideration of the pathological and functional changes in the viscera in 
the present cases and in those reported by others will clarify some of the 
clinical phenomena that may be encountered. 

Lungs. Pulmonary symptoms may often precede the demonstrable 
presence of phlebitis (Cases 3, 4, 5).°° The presenting symptoms may be 
chest pain followed by pleural effusion associated with cough and at times 
blood-tinged expectoration. The diagnosis of either idiopathic pleurisy with 
effusion or bronchopneumonia is usually entertained. Only the subsequent 
appearance of peripheral phlebitis suggests the presence of pulmonary in- 
farction. Pulmonary vein lesions were not found in any of our cases nor 
in any of the reported autopsied cases. The clinical diagnosis of pulmonary 
phlebitis made by several authors ** °° seems untenable. The pulmonary 
signs were most probably due to infarction either from silent or clinically 
apparent peripheral or visceral phlebitis. 

Pulmonary embolism may also be silent and may occur without infare- 
tion, especially in the healthy lung. On the other hand, the embolus may be 
massive and the immediate cause of death (Case 6). Repeated pulmonary 
embolism may produce such extensive obstruction of the smaller arteries, 
with or without associated infarcts, as to cause pulmonary hypertension and 
cor pulmonale with terminal right heart failure (Case 4). 

Heart. Thrombophlebitis of the coronary venous system was observed 
neither in our cases nor in the other autopsied cases. The diagnosis has 
been made clinically, however, by several authors,’*"* the symptoms being 
suggestive of coronary artery occlusion although electrocardiographic 
changes were absent. Transient arrhythmias have also been observed." 
It is difficult in these cases to exclude the factor of coronary insufficiency 
secondary to pulmonary embolization. Acute or chronic cor pulmonale has 
already been discussed. Thrombosis of the auricular appendage occurred in 
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Case 5 and may have been responsible for pulmonary embolization during 
the course of the illness. 

Thrombosis of both main venous conduits to the heart, the superior and 
inferior vena cava, may produce obstructive venous congestion and forward 
or hypodiastolic failure very similar to that seen in constrictive pericarditis. 
This is well exemplified by Case 2. 

Liver. Either of the two venous systems of the liver may be affected. 
Parietal thrombi may be found in the hepatic veins either independently 
(Case 6) or extending from inferior vena cava thrombophlebitis (Case 2). 
More extensive hepatic vein occlusion and corresponding marked hepatic 
enlargement with ascites has been reported clinically ** but was not found in 
our cases. In Case 5, multiple foci of hepatic vein inflammation without 
thrombosis were found in the substance of the liver. 

Portal vein thrombosis occurred in three of our cases and in one of the 
other autopsied cases.*. When the thrombus is parietal the lesion is no 
different from that seen in other large veins. Ascites is a common mani- 
festation of more complete occlusion of the portal vein (Cases 4 and 6). 
Organization of the thrombi with multiple recurrences of the inflamma- 
tory process may lead to extensive collateral venous channels which again 
may be involved in the recurrent disease. In one of our cases (Case 6) and 
in one of the reported autopsied cases * cavernomatous transformation of 
the hepato-duodenal ligament was produced with numerous tiny collateral 
venous channels carrying blood to the liver in place of the obstructed portal 
vein. Portal thrombosis is also associated with dilatation of the collateral 
channels into the caval system (esophageal, gastric, umbilical, retroperitoneal, 
hemorrhoidal, etc.) as seen in cirrhosis of the liver. Occasionally, hema- 
temesis and melena may occur. It is of interest that no clinically significant 
alterations in liver function were found in cases of portal or hepatic vein 
thrombosis. 

Spleen. Lesions of the splenic vein in migratory thrombophlebitis were 
associated with either mesenteric * or portal thrombophlebitis. In Cases 1 
and 4 widespread thrombosis of the splenic vein occurred terminally. When 
the disease is chronic in the portal or splenic veins, the spleen enlarges and 
the pathologic features are those of congestive splenomegaly (Case 6). 

Intestines. The most common visceral veins involved in migratory 
thrombophlebitis are the mesenteric (Cases 1, 4 and 6) % 18+ 20 2% 28 24 
The symptoms are generally those of abdominal pain, fever, distention, 
leukocytosis and at times prostration. Vomiting and frank melena or guaiac 
positive stools are common. Although many patients recover sponta- 
neously, mesenteric vein thrombosis was the cause of death in a number of 
instances ***"* and in Case 1 of this series. In the fatal cases many of 
the abdominal veins are affected, including the portal, gastric, splenic and 
mesenteric. Infarction of the bowel, as seen at post mortem, is usually 
extensive. However, occlusion of the mesenteric veins with suggilation and 
bleeding may occur with eventual complete recovery. 
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Kidneys. Thrombophlebitis of the renal veins was observed in a number 
of instances. When the occlusion was incomplete there was little occasion 
to suspect renal involvement (Cases 1, 2, 4 and 6),° even in the presence of 
moderate albuminuria. In Case 3, however, the migratory thrombophlebitis 
had already apparently subsided, following extensive visceral vein throm- 
bosis. Recovery was attended by organization of the thrombi with partial 
recanalization of the inferior vena cava and both renal veins. Obstruction 
to the renal venous flow was sufficient, however, to produce pronounced 
renal congestion and persistent severe albuminuria. The patient then ap- 
peared with hypoproteinemia, hypercholesterolemia and anasarca, repre- 
senting the full blown syndrome of lipoid nephrosis. This is the second 
recorded case ** of the development of lipoid nephrosis as a result of chronic 
renal venous obstruction. 

Adrenal Glands. Thrombophlebitis of the adrenal veins was not ob- 
served in the five autopsied cases of migratory thrombophlebitis previously 
reported in the literature, nor has clinical involvement of these organs been 
described. In three of the six cases reported here there were adrenal vein 
thrombi. In Case 1 there were parietal thrombi in both adrenal veins; in 
Case 3 the left adrenal vein was almost completely occluded. No significant 
histological organ changes were found in either instance. Both adrenal 
veins were completely occluded, however, in Case 5 and both glands were the 
seat of hemorrhagic infarction. The terminal clinical findings were those 
of abdominal pain, nausea, sudden rise in temperature to 104° F., followed 
by confusion, disorientation, cyanosis, stupor and death eight days after the 
onset of symptoms. 

Central Nervous System. There are eight case reports in the literature 
in which cerebral symptoms are described during the course of migratory 
No autopsy was performed in one of the fatal cases **; in another the brain 
was not examined at post mortem,® thrombosis of the jugular veins and 
cerebral sinuses was the cause of death in the third.*| The symptoms in- 
cluded transient aphasia, weakness and incodrdination of one or the other 
of the upper extremities and hemiplegia. EErlenmeyer * mentions involve- 
ment of the cerebral sinuses as evidenced by edema of the eyelids and face, 
followed by delirium, unconsciousness and focal signs of central nervous 
system involvement. Bucy and Lesemann * reported an instance of retinal 
and cerebral vein thrombosis, the latter confirmed at operation performed 
hecause of the diagnosis of subdural hemorrhage. The patient also had 
recurrent thrombophlebitis of the lower extremities and finally recovered. 
Cerebral symptoms were present in Cases 2 and 6 of this report. Unfor- 
tunately, the brain was not examined at post mortem in either instance. 
The symptoms, however, were not unlike those reported in the literature 
and probably were caused by thrombophlebitis of the cerebral veins or sinuses. 

In addition to those manifestations of thrombophlebitis which are at- 
tributable to injury to a specific organ in which the venous drainage has 
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been obstructed, there are several systemic manifestations related to the dis- 
ease itself. One of these is fever. This is very common in acute throm- 
bophlebitis whether or not there is any injury to the organ drained by the 
particular vein involved. It is, for example, commonly seen in peripheral 
thrombophlebitis and is presumably due to the inflammation of the vein wall 
and surrounding tissues. The fever is rarely pronounced and in no way 
characteristic. It-is often associated with leukocytosis, sometimes to levels 
as high as 20,000 or 30,000 cells per cubic millimeter, but usually not ex- 
ceeding 15,000. In Cases 2 and 6 and in several reported in the litera- 
ture *'* there was an eosinophilia varying from a moderate increase in 
eosinophiles to differential counts above 25 per cent. The reason for this 
eosinophilia is quite obscure. It may be mentioned again that the inflam- 
matory exudate in the veins in some cases contained a considerable number of 
cosinophiles. The sedimentation rate is also frequently increased, especially 
if the thrombophlebitis is acute and is associated with other manifestations 
of inflammation such as fever and leukocytosis. 

Anemia is also seen in thrombophlebitis, but here it is often difficult to 
estimate the significance of the nutritional factor. It is possible that the 
toxemia associated with the inflammatory reaction depresses bone marrow 
function in some cases. It is doubtful whether significant amounts of blood 
are withdrawn from the circulation into the thrombi. In the presence of 
thrombocytopenia, anemia may, of course, be secondary to purpura. 

One of the most interesting relationships in this disease is that between 
thrombocytopenic purpura and the thrombophlebitis. It is surely no ac- 
cident that of the six fatal cases of this disease which are reported 
here, three were in some way associated with thrombocytopenic purpura. 
In Case 6, the thrombophlebitis antedated the thrombocytopenia. In 
this case, the purpura was uninfluenced by splenectomy and the platelet 
count fluctuated in a cyclic fashion, possibly because of recurrent scattered 
thromboses. It is possible that the purpura here was caused by a withdrawal 
of platelets into the thrombi, as has been postulated in so-called acute febrile 
anemia with purpura.*”’*’ There was no depression of megakaryocytes in 
the bone marrow and it is therefore difficult to explain this purpura in any 
other way. Also in this patient, the hemorrhagic manifestations of purpura 
were interspersed with those of thrombophlebitis. In the other two cases, 
the purpura preceded the clinical evidence of thrombophlebitis. In Case 4, 
the phlebitis appeared long after splenectomy for purpura and was not as- 
sociated with thrombocytosis. In Case 5, the thrombophlebitis also ap- 
peared long after the purpura had subsided, this time without splenectomy 
and again was not caused by a thrombocytosis. It is to be emphasized 
that in none of these cases was the thrombophlebitis a manifestation of 
post-splenectomy thrombocythemia as described by Rosenthal ** and Klem- 
perer..? Whether thrombocytopenic purpura alters the clotting mechanism 
of the blood in some way as yet unexplained and favors the subsequent ap- 
pearance of thrombophlebitis, is a subject for conjecture. 
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The pathogenesis of thrombophlebitis migrans remains completely un- 
clear. The factor of bacterial infection of the veins can be safely excluded. 
Whether these inflammatory reactions in the veins can be attributed to a 
systemic toxin or to a virus which becomes selectively localized in the veins 
has not been determined. It is also possible that the lesions are due primarily 
to a thrombosis of a vein, the reaction in the blood vessel being of a sec- 
ondary character. Some change in the clotting mechanism of the blood, 
such as an increase in thromboplastin, might produce thromboses in scat- 
tered veins throughout the body. Changes in the clotting properties of the 
blood are certainly concerned with the character of the thrombi and their 
propagation once they are formed, whatever the initiating cause. It is 
clear, however, that the actual etiology of thrombophlebitis migrans con- 
tinues to remain unknown. 

There is no known specific treatment for migrating thrombophlebitis. 
When the disease is complicated by the occurrence of repeated pulmonary 
embolization, the question of ligation of peripheral veins may arise. The 
administration of anticoagulants, such as heparin and dicoumarol, might well 
affect the course of the disease. Recently, the use of sodium tetrathionate 
has been advocated.** No conclusive evidence has as yet been presented of 
the efficacy of any of these therapeutic measures. Inasmuch as recovery in 
thrombophlebitis migrans is common, nonspecific supportive therapy should 
always be maintained. 

SUMMARY 

\lthough involvement of the visceral veins with recovery is not uncom- 
mon in thrombophlebitis migrans, the disease may be fatal. 

The clinical features and pathological changes in 11 autopsied cases are 
reviewed. Of these, six are reported by us and five collected from the 
literature. 

The protean clinical manifestations caused by involvement of various 
organs as well as the complex systemic features of the disease are described. 

Pathogenesis remains obscure and therapy is limited. 
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THE CONDITIONED REFLEX TREATMENT OF 
CHRONIC ALCOHOLISM. X. AN ANALY- 
SIS OF 3125 ADMISSIONS OVER A PE- 
RIOD OF TEN AND A HALF YEARS* 


By Wavrter L. M.D., F.A.C.P.,7 and R. Broz, M.D.,2 
Seattle, Washington 


From the time this institution was founded in 1935 until the end of 1945, 
a period of ten and a half years, 3125 patients had been admitted for the 
treatment of chronic alcoholism. These patients received no definitive treat- 
ment for their addiction except conditioning therapy. The technic of this 
therapy has been reported previously.»** Those admitted subsequent to 
1940 received the benefit of reinforcement.* Reinforcement consists of 
periodic return for a single conditioning seance during the year following the 
completion of initial therapy. This was designed to maintain the condi- 
tioned reflex at its optimum level for the first 12 months during which time 
it had been shown * the majority of relapses occurred. 

The patients to be reported were unselected. Treatment was never re- 
fused an applicant except for physical disability or because of the presence 
of psychotic manifestations or obvious insincerity. 

During the war years our curtailed clerical and field staffs found it im- 
possible to maintain current records. As a consequence this survey, begun 
at the end of 1945, is just now being reported. The status of each patient 
is reported as of the closing date of the survey, that is, at the end of 1945. 
Individual data were secured by personal contact in all instances except those 
patients living east of the Mississippi River. In the latter cases, written 
replies known to be reliable were accepted. Unless current and accurate in 
formation was to be had, the patient was counted as unknown. 

Other analytical data were taken from the hospital records. While not 
complete in all instances, a sufficient number of patients are included in most 
groups considered to render the figures statistically significant. 


ESTABLISHING THE Net CASEs 


Of the 3125 patients admitted 304 were not given treatment. The 
reason for failure to give treatment was not shown on the record of 86 
cases. After disintoxication 135 patients refused to take treatment, believ- 
ing they were not alcoholics and therefore in no need of assistance. Treat- 
ment was not given to 13 patients because of psychotic manifestations or 
obvious insincerity and to 32 patients because of physical disability. Thirty- 

* Received for publication January 6, 1948. 


+ Chief of Staff and Research Director, Shadel Sanitarium, Seattle, Wash. 
t Medical Director, Shadel Sanitarium, Seattle, Wash. 
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one patients refused to complete the prescribed course of therapy and left 
the hospital against advice. Deaths in this series numbered 7. Of these, 
three were considered to be the result of treatment, one being due to con- 
gestive heart failure and two resulting from coronary occlusion. Two 
patients died of delirium tremens after treatment had been started and two 
succumbed to delirium during disintoxication. Unknown cases numbered 
448. A\lso classified as unknown were 50 patients who had died prior to the 
closing date of the survey. Even though these patients were abstinent at 
the time of their deaths they were, of necessity, counted as unknown for 
it was impossible to state whether they would have remained sober had they 
lived. On the other hand, patients who relapsed and later died were listed 
as relapses for statistical purposes. 

The net cases of the series, that is, those treated whose status was 
definitely known on the closing date of the survey, therefore, numbered 
2323. The tabulated data are presented in table 1. 


TABLE | 
Summary of Cases Excluded from Consideration 


Not treated 
reason not stated on record 
patient refused treatment 
treatment refused patient 
physical disability 
refused to complete treatment 
died during disintoxication 
died during treatment 
died during treatment (delirium) 
Status unknown 
Died abstinent prior to closing of survey 
Net cases included in survey 


Total admissions 


ABSTINENCE AMONG THE Net CASeEs 


Complete and continuous abstention from alcohol in any form between 
the time the individual was treated and the closing date of the survey was 
necessary in order for a patient to be classified as “abstinent.” 

The overall abstinence for the entire series of cases was found to be 44.8 
per cent, for 1042 of the 2323 cases treated during the previous ten and a 
half years were found to be abstinent at the end of 1945. In addition, 92 
patients of this group who relapsed and within a short time were treated a 
second time remained sober. If these latter patients are considered as suc- 
cessful cases the percentage of abstinence is 48.8 per cent. Not a few 
patients were treated a third or even a fourth time. Such cases were 
counted as relapsed even though they happened to be abstinent on the closing 
date of the survey. 

A consideration of the overall percentage of abstinence alone, however, 
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does not give a fair picture of the results from conditioning therapy for it 
implies a higher percentage of abstinence among those treated from three 
to 10 years previously than was actually found to exist. If the period of 
the survey is divided into 21 periods of six months each it may be seen from 
figure 1 that the more recent groups, with the higher percentage of abstinence, 
contain a great many more patients than the earlier groups, thus affording 
a statistical advantage which tends to distort the significance of the average 
figure. 

A truer analysis is obtained when the percentage of abstinence for each 
six month period is studied (figure 1). When this is done it may be safely 
stated that: (1) about 85 per cent of patients treated will remain abstinent 
for at least six months; (2) about 70 per cent will remain abstinent for one 
year or longer; (3) over 60 per cent will remain abstinent for two years or 
longer; (4) about 55 per cent will remain abstinent for three years or longer ; 
(5) about 40 per cent will remain abstinent for four years or longer; (6) 
over 30 per cent will remain abstinent up to seven years or longer; and (7) 
about 25 per cent will remain abstinent up to ten and a half years or longer. 
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A CONSIDERATION OF Factors LIKELY TO AFFECT PROGNOSIS 


A number of physical, environmental, personal and personality factors 
thought likely to either precipitate relapse or enhance the chances of re- 
maining abstinent were examined statistically. It was hoped that definite 
information could thus be obtained to be used advantageously in gauging 
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the necessity for special treatment of individual cases upon admission. 
While incomplete in many instances the material to be considered from this 
point on is scattered throughout the series in approximately the same ratio 
as exists in the entire series. Since subsequent figures will apply only to 
those patients receiving treatment for the first time an evaluation of the rela- 
tive importance of each factor may be had by comparing the percentage of 
abstinence for any given category with the overall abstinence figure of 44.8 
per cent. 

The Sex of the Patient. Ninety-three per cent of the patients were men 
and 7 per cent were women. Whereas, 43.9 per cent of the men remained 
abstinent, it was found that 46.2 per cent of the women remained abstinent. 
This result was somewhat surprising as our earlier observations '*° indi- 
cated that women were somewhat less favorable subjects than men. 


TABLE II 
The Relation of Age to Percentage of Abstinence 
Age in Years Cases in Group % Abstinent 


Under 20 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
Over 70 


23. 
28. 
38. 
42. 
48. 
46 
50 
50 
52. 
37. 
75. 


The Age of the Patient. Table 2 shows what appears to be a significant 
correlation between the age of the patient and his likelihood of remaining 
abstinent following therapy. Patients under 25 are poor risks as shown 
by an abstinence figure of 23.1 per cent for this group. The age group 
from 26 to 30 is but slightly better with 28.7 per cent abstinence. Patients 
between the ages of 31 and 35 are still considerably below the average for 
the entire series with a figure of 38.1 per cent. The age group 36 to 40 
approaches the average for the entire series with a figure of 42.5 per cent 
abstinence. This age group may be considered as average so far as the age 
factor is considered. From this point, as the age of the patient increases, 
so do his chances of remaining abstinent following treatment. The pa- 
‘tients over 65 years of age are too few in number to be evaluated with 
accuracy. 

These data confirm our earlier observations that the younger patients are 
less favorable subjects for conditioning therapy alone than are those of more 
maturity. It is suggested that other methods of treatment should be com- 
bined with conditioning in those patients under 35 years of age. 
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The Religious Belief of the Patient. The religion of 1634 patients was 
shown on the record. Eighty per cent were Protestant and 20 per cent 
Catholic. The data show that 45.5 per cent of the Protestant group re- 
mained abstinent as compared to 43.7 per cent of the Catholics. This dif- 
ference is not statistically significant. It is significant, however, that of 
29 Catholic patients who were divorced at the time treatment was taken, a 
single case remained sober. Such a high relapse rate was not noted among 
Protestant patients who had been divorced (vide infra). 

The Patient with Family Troubles. Marital discord appeared to have 
a deleterious effect for of 499 patients complaining of this situation, only 116 
or 23.2 per cent remained abstinent following treatment. 

The Marital Status of the Patient. Table 3 indicates a similar effect 
among patients who were separated but not divorced for only 25.6 per cent of 
86 such patients remained abstinent. Patients who had been divorced prior 
to the time treatment was taken numbered 111; 32.4 per cent of these re- 
mained abstinent. Twenty-nine patients had been divorced and remarried ; 
44.8 per cent of this group remained abstinent. Sixty-one patients who were 
classified as widowed showed an abstinence record of 44.3 per cent. Of 
292 single patients, 42.1 per cent remained abstinent. The optimal marital 
circumstance appeared to be among those patients who were married for 
the first time for 50.0 per cent of 1329 such patients remained abstinent. 


Taste III 
The Relation of Marital Status to Percentage of Abstinence 
Marital Situation Cases in Group  Abstinent 
Separated—not divorced 25.6 
Divorced—now single 32.4 
Single 42.1 
Widowed 44.3 
Divorced—remarried 44.8 
Married (once) 50.0 


The Patient's Occupation. When classified according to the scheme 
shown in table 4, definite differences in the percentage of abstinence among 
various occupations are noted. The differences, however, do not appear to 
be related to educational requirements, degree of skill, social status or mone- 
tary factors, for it may be seen that the group with the highest percentage 
of abstinence is comprised of those of a highly skilled occupation requiring 
extensive educational preparation which is acceptable socially and highly 
paid. Yet the least successful category, that of the professional group 
(attorneys, physicians, dentists) is similarly characterized. 

Marked differences were found to exist within individual groups be- 
tween closely related occupations. As an example, abstinence among bakers 
was found to be 18 per cent while among cooks it was 55 per cent. 

None of the occupations listed were considered to be particularly hazard- 
ous in themselves. A number of occupations, however, not ordinarily 
hazardous become potentially very dangerous to the intoxicated employee. 


3 
a 
home 
wy i 
4 
q 
ia 


CONDITIONED REFLEX TREATMENT OF CHRONIC ALCOHOLISM 585 


Included are such jobs as truck drivers, high riggers, electricians, painters, 
structural steel workers, railroad engineers, welders, etc. The percentage 
for such a group was found to be 53.1 per cent while in a similar size group 
where employee drinking did not increase the industrial hazard the rate of 
abstinence was only 41.4 per cent. Apparently, the factor of safeguarding 
his own life serves as a stimulus to abstinence. 


TABLE IV 
The Relation of Occupation to Percentage of Abstinence 
Occupation Cases in Group % Abstinent 


Engineers and architects 

Civil service employees 

Farmers 

Retired 

Owner of business 

Journalist 

Housewife (not employed) 

Business men 

Unskilled worker 

Skilled worker 

Salesmen 42.3 
Professional 39.9 


If the data are analyzed according to whether the employee was en- 
gaged in a public service occupation (barber, retail clerk, cab driver, sales- 
man, waiter, etc.) it was found that 45.6 per cent of this group remained 
abstinent after treatment while 49.2 per cent of those whose occupation 
did not require contact with the public remained abstinent. While statisti- 
cally significant, actually the difference between the two groups does not 
appear to be of importance. 

The threatened loss of a position carrying with it considerable cumula- 
tive value, such as pension rights, etc., is a deterrent to relapse as suggested 
by the high percentage of success among civil service employees. The same 
is true of employees who have been promoted to positions of trust and 
authority. Of 42 patients with on the job authority of “foreman,” 71.4 
per cent remained abstinent; 55 per cent of 647 patients with the title of 
manager remained abstinent. The records of 1204 patients who had no 
authority whatsoever showed that only 43.7 per cent remained abstinent. 
For some reason, not apparent, only six of 18 patients with the rank of 
superintendent remained abstinent. 

The work record of an individual appears to be a quite sensitive indi- 
cator of his chances of remaining abstinent following treatment. From 
table 5 it may be seen that those with a good record, as indicated by few 
changes of jobs and minimal unemployment, remained abstinent in 70.9 per 
cent of the cases. Those with a history of frequent unemployment and 
changes in jobs remained abstinent in only 21.1 per cent of the cases. 

\ similar trend is noted among patients owning and managing their own 
places of business. Those who accomplished this well remained sober in 


586 WALTER L. VOEGTLIN AND WILLIAM R. BROZ 


62.2 per cent of the cases. Those who were frequently absent from their 
business or whose friends and relatives often found it necessary to render 
assistance remained abstinent in only 27.5 per cent of the cases. 

Employees who were desirable workmen when sober but lost excessive 
time from work because of drinking were below average risks as only 40.8 
per cent of these patients remained abstinent. 


TABLE V 
The Relation between the Patient's Work Record and the Percentage of Abstinence 
Work Record Cases in Group % Abstinent 


Good employee with few changes of employer 509 70.4 
Poor employee, many changes of employer, frequently un- 
employed 
Managed own business well by himself 
Managed own business poorly, required help of others 
Good worker when sober but much lost time from drinking 


The Patient Who Owns His Own Business. It is of interest that pa- 
tients who owned their business remained abstinent in 50.4 per cent of the 
cases while business men who operated a business for others remained 
abstinent in only 46.8 per cent (table 4). Further analysis of this factor 
for the group when farmers, retired and professional men are excluded re- 
vealed that 47.7 per cent of those owning their own business entirely re- 
mained abstinent; those owning but a part of a business enterprise remained 


abstinent in 43.7 per cent of the cases; 45.4 per cent of those having no 
financial interest in their occupation remained abstinent. From this view- 
point the fact that a patient owns his business is not so important as how 


well he manages it. 


Tasie VI 
Relation between the Financial Status and Percentage of Abstinence 
Financial Status Cases in Group “> Abstinent 


Indigent 334 20.0 
Middle class 1619 49.4 
Wealthy 116 62.1 


The Financial Status of the Patient. Table 6 reveals a direct correlation 
between the financial status of the patient and his chances of remaining 
abstinent following treatment. Only 20.0 per cent of 334 patients classified 
as indigent remained abstinent; 49.4 per cent of 1619 middle class patients 
remained abstinent; 62.1 per cent of 116 patients considered to be wealthy 
remained abstinent. A few very wealthy patients were treated but their 
numbers were insufficient to be considered statistically. 

Payment of the Treatment Fee. Table 7 reveals even greater correla- 
tion between the percentage of abstinence and the method of financing the 
cost of treatment. Of 73 patients who were given treatment without charge 
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VII 
Relation of Ability to Pay for Treatment and the Percentage of Abstinence 
Person Paying tor Treatment Cases in Group “) Abstinent 


Charity case, no charge made 73 
aid by friends or relatives 223 
Patient paid fee from own funds 1832 


only 9.6 per cent remained abstinent; 25.1 per cent of 223 patients whose 
treatment fee was paid by friends or relatives remained abstinent; 48.6 
per cent of 1823 patients paying the treatment fee from their own funds re- 
mained abstinent. The disappointing results with charity patients is sur- 
prising for individuals before being considered eligible for free treatment 
were investigated thoroughly and found to be exceptionally worthwhile 
persons. This figure suggests that conditioning therapy might not be ef- 
ficacious when given in free clinics. 

Distance the Patient Comes to Receive Treatment. This factor was 
analyzed as shown in table 8. Patients residing within the County in which 
the sanitarium is located remained abstinent in 41.9 per cent of 903 cases; 
45.0 per cent of 775 patients living outside King County, but within a radius 
of 100 miles remained abstinent; 47.9 per cent of 334 patients living be- 
tween 100 and 500 miles from the sanitarium remained abstinent; 50.4 per 
cent of 111 patients traveling 500 to 1000 miles to receive treatment re- 
mained abstinent ; 54.5 per cent of 22 patients living more than 1000 miles 
away remained abstinent. These data offer evidence that the percentage 
of successful results following conditioning therapy increases proportion- 
ately to the distance the patient must travel to receive treatment. The 
beneficial factor of affluence is also probably present in those traveling the 
longer distance although its exact role cannot be determined from the data 
available. Patients arriving from foreign lands to receive treatment were 
too few to warrant statistical consideration. 


TasLe VIII 


Relation of the Distance Patient Must Travel to Receive Treatment 
and Percentage of Abstinence 


Distance Traveled Cases in Group “) Abstinent 


Residing within King County k 41.9 
Residing outside county but within 100 miles 3 45.0 
Residing from 100 to 500 miles distant 3. 47.9 
Residing from 500 to 1000 miles distant 50.4 
Residing from 1000 to 2000 miles distant 22 54.5 


The Patient's Place of Residence. Since community life varies widely 
between that found in urban centers and towns, villages and farms it was 
thought wise to investigate this factor. Table 9 shows what appears to be a 
significant correlation. Of 1173 patients residing in a city, 40.8 per cent 
remained abstinent ; 43.6 per cent of 848 patients living in a town remained 
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TasLe IX 
Relation between Place of Residence and Percentage of Abstinence 
Residence Cases in Group ‘> Abstinent 


City (over 100,000 pop.) 1173 40.8 
Town (under 100,000 pop.) 848 43.6 
Village (1000 pop. or under 61 65.6 
Farm 101 56.4 


abstinent; 56.4 per cent of 101 patients residing on a farm remained 
abstinent ; 65.6 per cent of 61 patients living in a village remained abstinent. 
It would seem that the least favorable place of residence is within a city 
while the optimum residential location is in a village. These data do not 
correspond exactly to those given in table 4+ as in some instances patients 
whose occupation is farming, nevertheless, live in a village or town while 
some living on a farm do not follow this vocation in making a living. 

The Patient with a Police Record. Two hundred fifty of our patients 
had been arrested and convicted of one of the following charges: Passing 
worthless checks, disorderly person, habitual drunkenness, revocation of 
driver's license for drunken driving, larceny, embezzlement, moral charges 
and for unknown reasons. Only 21.6 per cent of these 250 patients re- 
mained abstinent following treatment. 

The Nervous Patient. On admission 898 patients considered them- 
selves to be inherently “nervous.” Only. 32.7 per cent of this group of pa- 
tients remained abstinent, a figure significantly below the average for the 
entire series. 

The Patient Who Has Suffered a Nervous Breakdown. Twenty-one 
patients gave a history of having suffered a nervous breakdown at some 
time in the past. Of this group, a single patient had remained abstinent 
at the time the survey was made. It would thus appear that conditioning 
therapy alone has little to offer this type of patient although it should serve 
as a valuable adjunct to other forms of treatment. 

The Patient with a Physical Deformity. Forty-five patients were noted 
as having a physical deformity upon admission. These deformities in- 
cluded loss of a limb, paralysis, total alopecia, disfiguring acne, loss of an 
eye and congenital deformities. Eighteen of these patients or 40.0 per 
cent remained abstinent. While such a physical handicap appears to militate 
against a successful result to some degree, it is surprising that this group on 
the whole did so well. 

The Periodic lersus the Steady Drinker. Surprisingly tew of our 


patients were true periodic alcoholics. This was possibly due, in part, 
to many of the records concerning the patients’ drinking habits being in- 
complete or ambiguous in this respect. In order to be classed as a true 
periodic drinker it was necessary that the patient indulge in prolonged sprees 
with an equal or greater period of abstinence between. Only 24 such pa- 
tients were found. Fourteen or 58.3 per cent were abstinent at the end of 
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1945. Of 449 patients treated during the same period whose history allowed 
them to be definitely classified as steady drinkers, only 206 or 45.8 per cent 
had remained abstinent. While it is dangerous to attach too great signifi- 
cance to these figures because of the imbalance in size between the two groups, 
the results are nevertheless surprising for it is generally believed that the 
periodic alcoholic represents the true psychopathologic alcoholic, yet in this 
instance the greatest benefit accrues in this group as a result of therapy which 
supposedly carried with it no element of psychotherapy. 

The Patient with an Enlarged Liver. Physical examination records 
show the liver was palpable in 402 patients on admission. The percentage 
of abstinence in the group with enlarged liver was 52.9 per cent; among 
1567 patients who did not have an enlarged liver the rate of abstention was 
43.6 per cent. These figures suggest the concrete evidence thus furnished 
that alcohol consumption has been harmful to the patient serves as a definite 
deterrent to relapse. 

The Patient Who Has Had Delirium Tremens. The record shows that 
210 patients had suffered from delirium tremens prior to admission or had 
an episode of delirium during the disintoxication period in this institution. 
The rate of abstinence among those who had suffered delirium tremens was 
34.3 per cent; among 1737 patients who had escaped delirium the abstinence 
rate was 46.2 per cent. These data suggest that delirium tremens may be 
not only a manifestation of acute toxemia but also an early symptom of 
alcoholic deterioration. Certainly the chance of remaining abstinent fol- 
lowing delirium tremens is markedly impaired. 

The Number of Years a Patient Drank before Seeking Treatment. Of 
93 patients who had drunk for a period of less than five years, 32.2 per cent 
remained abstinent ; 44:5 per cent of 276 patients who had drunk from six to 
11 years remained abstinent; 48.1 per cent of 293 patients who had drunk 
from 11 to 15 years remained abstinent; 55.5 per cent of 362 patients who 
had drunk from 16 to 20 years remained abstinent; 53.1 per cent of 177 
patients who had drunk from 21 to 25 years remained abstinent; 57.7 per 
cent of 225 patients who had drunk for 26 years or more remained abstinent. 

It would be natural to question immediately whether this were not a 
false conclusion resulting from the presumption that the patients who had 
drunk the longest were older and therefore would fall into the more favor- 
able age group so far as abstinence was concerned as shown in table 2. 
That such is not the fact is indicated by the average age of each group as 
shown in table 10. In the group of patients who had drunk less than five 
years the average age was found to be 38.6 years. On the basis of age alone 
an abstinence rate of 42.5 per cent should be expected for this group 
(table 2). Also, the average age does not vary significantly between this 
group and the next two, those drinking from six to 10 and 11 to 15 years 
respectively, yet the abstinence rate in the latter two groups is 44.5 per cent 
and 48.1 per cent. 
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TABLE X 
Relation between Length of Time Patient Drank and the Percentage of Abstinence 


Years Patient Drank Cases in Group Ave. Age Abstinent 


Less than 5 } k 38.6 yrs. 
6 to 10 | 

Il to 15 

16 to 20 

21 to 25 

26 or more 


On the basis of the data presented it appears that the longer a patient 
drinks before seeking assistance the better are his chances of remaining 
abstinent following therapy. 

The Patient Iho Had Remained Abstinent Prior to Treatment. A 
great many of our patients had remained voluntarily abstinent prior to ad- 
mission. In most instances the period of abstinence had been inconse- 
quential, lasting from two weeks to a month. In 82 cases, however, the 
period of abstinence had ranged from one to eight years. It was found that 
54.9 per cent of these 82 patients remained abstinent following treatment, 
a rate significantly higher than that for the entire series. 

It is probable that these patients possessed better insight into the neces- 
sity of remaining entirely abstinent following treatment for they had al- 
ready demonstrated to themselves their inability to again drink normally 
following extensive periods of sobriety. 

Patients Referred by Physicians. Our patients are about equally divided 
between those brought to the institution by friends or former patients and 
those referred by physicians. Abstinence among patients referred by a 
physician was found to be 43.4 per cent while among those not consulting a 
physician before admission the rate was 50.0 per cent. This fact may pos- 
sibly be explained by the observation that, in general, the more severe types 
of alcoholics are apt to seek consultation with their family physicians prior 
to admission to an institution. 

The Type of Liquor Habitually Consumed. Table 11 shows a slightly 
significant relation when the type of liquor habitually consumed is correlated 
with the percentage of abstinence following treatment. Whiskey drinking 
is most likely to be followed by sobriety for 45.9 per cent of 1262 patients 
who had been addicted to this liquor remained abstinent; 41.2 per cent of 


TABLE XI 
Relation between Type of Liquor Habitually Consumed and the Percentage of Abstinence 
Type of Liquor Cases in Group “> Abstinent 
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347 patients who drank little but beer remained abstinent; and 40.1 per 
cent of 227 wine drinkers remained abstinent. Only 15.5 per cent of 20 
patients habituated to gin remained sober but the total number of such pa- 
tients is too small to attach great significance to this figure. 

The Réle of Group Lectures by a Physician. During a period of mili- 
tary duty while stationed in Seattle, one of us made it a practice to visit the 
sanitarium periodically to give lectures to groups of patients who had finished 
treatment. These talks attempted to explain the nature of alcoholism, the 
necessity for complete and permanent abstinence, the many pitfalls to be 
encountered, the necessity for reinforcement and other matters designed to 
further the alcoholic’s understanding of his situation. A total of 253 pa- 
tients attended these lectures and at the time the survey-was closed it was 
found that 157 or 62 per cent were still abstinent. .\ group of 253 patients 
treated during the same period who were prevented from attending the lec- 
tures for various reasons were examined and it was found that 151 or 
59.6 per cent had remained abstinent. Apparently the simple expedient of 
group lectures plays little or no role in maintaining abstinence. 

Method of Liquor Sale Control in the Patient's Home State. If the 
patients from Washington are excluded it is found that the out of state pa- 
tients are divided numerically into two approximately equal groups ; one group 
resided in states which have (or had at the time of this survey) a system of 
state control of liquor sales which allowed free sale of beer and wine but 
restricted the sale of distilled spirits to certain state supervised liquor stores. 
The other group came from states allowing the unrestricted sale of liquor of 
all types in cocktail bars, taverns, etc. When a comparison of the relative 
rate of abstinence following treatment for the two groups is made it is found 
that the patients residing in states with government control of liquor sales 
remained abstinent in 40.4 per cent of the cases while those living in states 
allowing the unrestricted sale of all types of liquor showed an abstinence 
rate of 45.2 per cent. 

It would thus appear that attempted control of liquor sales by govern- 
ment agencies certainly does not enhance the chances of sobriety following 
treatment. Since the states with government control are grouped around 
Washington the factor of distance was carefully considered and tound to be 
insignificant in affecting these data. 

Interest in Abstinence Clubs. Abstinence clubs have been formed by 
patients in almost every community in which a sufficient number of eligible 
individuals reside. These clubs have various names and are not connected 
with the sanitarium except that all members have received conditioning 
therapy. The remarkable salutary effect of these organizations may be 
adduced from the fact that abstinence among the members was 87.4 per 
cent. Among a group of similar size, the members of which expressed an 
antipathy to such group activity, the abstinence rate was 40.4 per cent. 

The great majority of our patients find little of interest in the local 
Alcoholics Anonymous group. We have been successful with some indi- 
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viduals who have not been helped by the latter organization and the converse 
is also true. In general, however, the two groups of patients are not 
miscible. It is not logical to presume that each group possesses a peculiar 
psychological homogeneity. We believe the absence of a communal spirit 
between the two groups to be merely another expression of Fleming's ob- 
servation that “practically every form of therapeutic approach has been suc- 
cessful—all have their coterie of enthusiastic advocates, all are fanatically 
intolerant of any approach but their own 

Military Service. Forty-four of our patients enlisted or were inducted 
into the service during the war. Seventeen or 38.6 per cent were still 
abstinent when discharged. Considering the many psychological pitfalls 
encountered during military service it is surprising that this small group 


was able to establish such a fine record of sobriety. 
The Codperative Patient. Since 1940 patients have been given the 
opportunity of periodic return for reinforcement. The celerity with which 


a patient avails himself of this adjuvant to success is a measure of his sin- 
cerity and coOperation. Most patients cooperated well with the reinforce- 
ment program during the early months following initial treatment but only 
194 were found to have complied faithfully with all the requirements of the 
reinforcement schedule that had been set up for them for the entire year. 
When this group of ultra-cooperative patients was examined it was found 
that 86.1 per cent of the cases remained abstinent. This is a remarkable 
record for it should be recognized that none of the patients treated during 
1945 could be included in the group. It had not been determined at the 
time the survey was closed at the end of 1945 whether those treated during 
that year would or would not cooperate during the ensuing 12 months. 
Thus, the statistical advantage of including the high abstinence group of 
recently treated patients was lost. 


Causes FOR RELAPSI 


Six hundred ninety-three patients who relapsed did not appear at the 
sanitarium subsequently; the alleged reason for their relapse is consequently 
unknown. Table 12 lists the reasons given for relapse among 496 cases in 
whom definite information is available. The data are divided into two 
parts: first, the cases relapsing for reasons which indicate that failure might 
have been averted had adjuvant psychotherapy been administered, and 
second, those relapsing for causes that probably would have been uninfluenced 
by psychotherapy. 

The first group consists of 284 patients whose reasons for relapse were 
as follows: because of mental depression 122; because of overwork, nervous- 
ness or insomnia 44; because of boredom 11: because of continued associa- 
tion with drinking companions 31; following a quarrel 38; worry over health 
18. If the same ratio may be presumed to have existed among the group of 
unknown relapses it may be postulated that 677 patients or about 30 per 
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TasLe XII 
The Alleged Reason for Relapse in 496 Cases 
Reason for Relapse Cases in Group 


A. Relapse might have been prevented by psychotherapy 


Mental depression 122 
Overwork, nervousness, insomnia 44 
Boredom 11 
Continued association with drinking companions 51 
Following a quarrel 38 

18 


Worry over health 
B. Relapse probably not preventable by psychotherapy 
Continued drinking by spouse 17 
Believed selves able to drink normally 85 
Ashamed to admit they could not drink 11 


Curiosity as to effect a drink would have 33 
Took alcohol by mistake 10 
Treated under duress, later deliberate relapse 39 

i 12 


Craving not eliminated by conditioning 


cent of the cases comprising the entire series probably should have received 
psychotherapy in addition to conditioning procedures. This figure sup- 
ports our previous statement that conditioning therapy alone appears to be 
adequate treatment in about 70 per cent of all alcoholics. 

The reasons for relapse in the second group are listed as follows: Be- 
cause of continued drinking by spouse 17; because they still believed them- 
selves able to drink in a normal manner 85; because they were ashamed to 
admit they could not drink 11; because of curiosity as to what would happen 
if a drink were taken 33; because a drink was ingested by mistake 10; be- 
cause treatment was accepted under duress with subsequent deliberate re- 
lapse 39; because of no apparent reason 5; and, because of continued craving 
for liquor 12. It is reasonable to suppose that psychotherapy would have 
heen of little value in preventing these relapses for the danger manifest in 
the above situations had been thoroughly explained to each patient upon 
discharge. 

The Period of Abstinence Enjoyed by Those Who Relapse. The record 
is sufficiently accurate in 868 unsuccessful cases so that the period of 
abstinence enjoyed prior to relapse may be tabulated. From table 13 it 
may be seen that 97 patients remained abstinent less than one month fol- 


Taste XIII 
Ihe Period of Abstinence Enjoyed by 868 Patients Who Relapsed 


Months Abstinence after Treatment Cases in Group 


Less than 1 month 97 
1 month 54 
2 months 74 
3 to 6 months 228 
7 to 12 months 139 
13 to 18 months 84 
19 to 24 months 72 
25 to 30 months 26 
19 


31 to 36 months 
36 months or over 


75 
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lowing treatment; 228 remained abstinent from three to six months; 139 
remained abstinent from seven months to one year.; 156 remained abstinent 
from 13 months to two years; 45 remained abstinent from 25 months to 
three years; and 75 remained abstinent for 36 months or longer. When 
calculated on an average basis this figure becomes 11.2 months for each 
patient. Thus it may be said that even in those patients who relapsed the 
results of therapy were well worth while. 

It is also interesting to calculate what this period of sobriety means to 
industry, or to the war effort during the time covered by the survey for it is 
equivalent to an army of 9,721 men working steadily for a period of 30 days. 


Aw Attempt To SELECT PATIENTS IN RETROSPECT 


While several specific factors have been shown to exert a profound effect 
upon the patient's ability to remain abstinent, further examination of the 
data shows that the factors considered are not the only ones involved or in 
fact, are probably even not the most important. Upon attempting to select 
the patients in retrospect on the basis of what is presently known from the 
preceding data it was found that had all applicants who were characterized 
by one or more of the unfavorable factors refused treatment, the number 
of relapses would have been reduced from 1281 to 673, indicating an increase 
in the average abstinence figure from 44.8 per cent to 53.5 per cent. How- 
ever, this method of selection would have prevented a total of 809 patients 
from receiving treatment and thus would have been an illogical basis for 
rejection of the 201 supposedly unsuitable patients who, nevertheless, re- 
mained abstinent; nor would such criteria have been successful in screening 
out 608 patients who would have been considered suitable candidates for 


conditioning therapy yet subsequently relapsed. Obviously insufficient in- 
formation is available at this time to make possible accurate selection of 
patients for conditioning therapy alone. The material presented is a step 
in the right direction, however, and even now might prove of value in the 
prescription of adjuvant therapy. The need for further research along these 


lines is apparent. 
DIscuSSsION 


The series of alcoholic patients here reported, treated by conditioned re- 
flex therapy alone, or in conjunction with varying amounts of social service 
and field rehabilitation, represents so far as is known one of the largest 
series of cases reported from a single source in this country. Statistical 
analysis of known cases proves, beyond argument, that conditioning therapy, 
when properly executed, is one of the most efficacious and probably the 
most economical of methods for treating chronic alcoholism available at 
this time. When considering those patients who relapsed, the short time 
and small expense involved in the conditioning procedure has been shown 
to be well spent for even these patients had enjoyed a not inconsiderable 
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period of abstinence prior to relapse. It is hoped that the most gratifying 
results herein reported will encourage others to master the technic and 
utilize it in the treatment of chronic alcoholics elsewhere. Certainly the 
method has been observed sufficiently long with statistical consideration of a 
large enough series of cases to convince the most skeptical of its inherent 
value. 

It is difficult to compare the value of conditioning methods with others 
for the simple reason that statistical data in the latter are extremely rare. 
Such statements as that attributed to the Alcoholics Anonymous group that 
“70 per cent of our members are benefited” are valueless not only because of 
failure to consider the time element but also because this statement could 
mean almost anything depending upon the interpretation of the word 
“benefited.” Furthermore, the statement is admittedly not based on a 
comprehensive statistical survey of all or even a relative segment of the 
members. Many other authors report their results in ambiguous terms 
without establishing a definite criterion for a successful result or by neglect- 
ing the important length of abstinence factor altogether. Proper evalua- 
tion of the various technics must await accurate statistical reporting of their 
results. .\ plea for such is hereby made. 

Since the data concerning the factors likely to affect prognosis were 
collected from a series of patients treated by conditioning methods alone it 
cannot be definitely stated that the conclusions drawn from this portion of 
the study would apply equally to cases of chronic alcoholism treated by other 
methods. Such factors as age, marital state, family discord, occupation, the 
financial status, place of residence, conflict with the law, nervousness, physi- 
cal deformity, history of delirium tremens, the length of the drinking history 
and record of prior abstinence all appear to exert a specific effect on the 
eventual outcome of the patient. These factors may be evaluated upon ad- 
mission and should help indicate the need for adjuvant psychotherapy or 
other methods of treatment. Unfortunately, the subsequent coOperativeness 
of the patient and his interest in group abstinence clubs cannot be determined 
except by inference prior to treatment. 

Study of the cases relapsing following conditioning therapy suggests the 
probable need for psychotherapeutic methods of some sort in about 30 per 
cent of all alcoholics. This implies the desirability of diagnostic appraisal 
or evaluation before wholly effective therapy may be prescribed. It is in 
this field that our greatest inadequacy exists. No magic formula has yet 
been found capable of reducing the complexities of the patient’s personality 
toa figure that indicates whether conditioning therapy alone will suffice or if 
adjuvant technics are necessary. It is believed that the data reported at this 
time will assist somewhat and it is hoped that current research directed to- 
ward minute investigation of various physical, physiological and psychiatric 
factors may, in time, yield the key to unlock the mysteries of the patient’s 
personality so that comprehensive therapy, without redundancy, may be 
formulated after a short period of study. 
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While the value of conditioning therapy has been shown not only by 
ourselves but by others,"* the value of formal psychotherapy, psychological 
technics, social service activities, physical rejuvenation and other modes of 
treatment in conjunction with conditioning has, as yet, not been proved. 
It is possible that they will not enhance sensibly the results that are obtained 
by conditioning alone. The war years prevented much of our research 
planned for the early years of this decade. It was not until 1946 that the 
preliminary report of our first attempt to incorporate one phase of psycho- 
therapy, pentothal interview, with conditioning was made.” The results were 
encouraging but not conclusive since the experimental group was small (35 
cases ) and the period of observation rather brief (8 to 18 months). Since 
the closing date of this survey, late in 1945, nearly 2000 additional patients 
have been treated. The latter group received varying amounts of psycho- 
therapy, intensive physical rejuvenation, more comprehensive social service 
and field rehabilitation and in many cases, pentothal interview. Investiga- 
tion and analysis of these patients will doubtless vield valuable information 
concerning the value and indications for these adjuvant methods of treat- 
ment. When this has been accomplished, either by ourselves or others 
working along similar lines, a tremendous forward step will have been made, 
for familiarity with all available technics and the ability to prescribe them 
intelligently should be the goal toward which all therapists should strive. 
It is high time that we cease being “fanatically intolerant of any approach 


but (our) own.” 
SUMMARY AND CONCLUSIONS 


Data concerning 3125 admissions to this institution during the ter and a 
half years ending with 1945 have been collected and analyzed. A net series 
of 2323 cases treated by the conditioned reflex method has been subjected 
to statistical evaluation. As a result the following conclusions appear to be 


warranted : 


1. Conditioning procedures, when used alone, will cause 85 per cent of 
all chronic alcoholic patients to remain abstinent: for six months or longer; 
70 per cent will remain abstinent for one year or longer; 60 per cent will 
remain abstinent for two years or longer; 35 per cent will remain abstinent 
three years or longer ; 40 per cent will remain abstinent four years or longer ; 
over 30 per cent will remain abstinent for seven years or longer; and about 
25 per cent will remain abstinent ten and a half years or longer. 

2. The factors of age, marital state, family discord, occupation, financial 
status, place of residence, conflict with the law, nervousness, physical de- 
formity, delirium tremens, length of drinking history and record of prior 
abstinence have been shown to affect the prognosis either favorably or un- 
favorably. It is suggested that evaluation of these factors would be of bene- 
fit in formulating treatment. Interest in abstinence clubs and a high degree 
of coOperativeness by the patient are also of great value in achieving success. 
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3. Patients who relapse following conditioning therapy enjoy on an 
average 11.2 months of sobriety between treatment and the time they resume 
drinking. Thus even in those who fail, therapy has been socially and eco- 
nomically of value. 

4. The inherent value of conditioning therapy has been proved beyond 
question by these data. It is believed that adjuvant methods, such as psycho- 
therapy, social service and rehabilitation, physical rejuvenation, ete., should 
enhance the results when they are combined with conditioning methods, but 
this, as yet, has not been proved. 

5. The struggle against the encroachments of chronic alcoholism re- 
quires the use of every weapon of proved value. Conditioning technics 
should be thoroughly mastered and incorporated into existing therapeutic 
plans throughout the country as an important research yet to be done. 
Singularity of therapeutic purpose is admirable but stubborn singularity of 
method is to be condemned when it stands in the way of research and prog- 
ress. The results of treatment by any method should be clearly defined and 
analyzed statistically to allow impartial evaluation and comparison with 
others. 
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LIVER FUNCTION AND SERUM PROTEIN 
STRUCTURE IN GOUT* 


By W. Q. Wotrson, M.D., C. Coun, M.D., R. Levine, M.D., E. F. Rosen- 
BERG, M.D., F.A.C.P., Chicago, Illinois, and H. D. Hunt, M.D., 


Saratoga Springs, 


THe medical literature of the past century contains numerous references 
to the supposed role of the liver in gout.’ MS 1% 7% 24, 9% 31, 42, 90, 95, 62, 63, 79 
Three types of hypothesis have been presented: (1) that gout results from 
an isolated disturbance in some hepatic enzyme, (2) that gout results from 
chronic diffuse hepatic impairment, and (3) that hepatic impairment is a 
frequent visceral complication of gout. The first hypothesis is as yet dif- 
ficult to evaluate, since suitable methods of study have only recently become 
available.“ **** The latter two hypotheses may be evaluated by means of 
the known sensitive liver function tests. 

The present study was undertaken to determine the frequency and pat- 
tern of abnormal hepatic function in gout. A detailed study of serum protein 
partition was carried out to check those tests which depend primarily upon 
serum globulin structure and to aid in comparing changes in gout with those 
reported in rheumatoid arthritis. 

SUBJECTS 

Forty-three patients studied were classified in four groups: (1) interval 
gout, (2) acute and subacute gouty arthritis, (3) chronic gouty arthritis, and 
(4) gout with known complicating disease. A patient with an acute exacer- 
bation of a chronic gouty arthritis was considered to be in Group 2. The 
fourth group included only those patients whose complicating disease was of 
such a nature that it might be expected ordinarily to lead to hepatic involve- 
ment. Group 4 included two patients with chronic hepatitis presumably due 
to alcohol, one with chronic congestive heart failure, one with long-standing 
chronic ulcerative colitis, one with chronic hepatitis following infectious 
hepatitis, and one with idiopathic lipemia. Three patients studied both dur- 
ing an acute episode and during remission appear in two groups. 

RESULTS 

General Pattern of Liver Function. Table 1 lists the number of determi- 
nations of each variety performed and the number of abnormal results. Table 
2 gives average values for the results of those tests which yield a quantitative 

* Received for publication July 3, 1948. 
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Taste I 
Liver Function Tests in Patients with Gout 
(The numerators in the table indicate the number of abnormal results obtained; the 
denominators indicate the number of tests performed. Where percentage values are given, 
they refer to the percentage of abnormal results. Three patients appear in each of two 
categories. ) 

Gout with 
Known 
Complicating 
Disease 


Acute and 

Interval | Subacute 
Gout | Gouty 

| Arthritis 


Chronic 
Gouty 
Arthritis 


All Gout Patients 


Number of patients 16 


Serum bilirubin 
Total protein 
A/G ratio 
Total cholesterol 
% Cholesterol ester 
Thymol turbidity 
Thymol floc. 
Cephalin floc. 
Colloidal gold floc. 
B.S.P. and alkaline 
phosphatase 


SONS 
= 


All tests 3/118 13/111 14/107 | 78 


(37.2%) 
greater than 8.0 gm. per cent. 


Tasce Il 
Mean Values for Liver Function Tests Giving Quantitative Results in Patients with Gout 


(Numbers in parentheses are the number of tests performed. Values for the thymol 
turbidity test results are median values, rather than averages. “Albumin” and “globulin” 
values are those determined by the Howe method.) 


Total 
Protein, 


meg. % | units 


Interval gout 


7.39 (18) | 5.30 (18) | 2.09 (18) | 2.53 (18) | 221 (14) 


71 (11) 2.1 (12) 0.6 (11) 


Acute and subacute gouty arthritis 


.20 (14) | 5.00 (14) | 2.20 (14) | 2.27 (14) 162 (14) | 68 (10) 2 (12) 0.4 (10) 


Chronic gouty arthritis 


2.33 (15) | 2.12 (15) | 199 (14) 70 (11) 2.1 (13) 0.5 (11) 


Gout with known complicating disease 


7.48 (10) | 4.78 (10) | 2.70 (10) | 1.77 (10) | 259 (13) 67 ( 9) 3.6 (10) 0.5 ( 6) 


| O/11 O/1 0/ 6 0/38 ( 0.0%) : 
1/18 | 3/1 2/10 8/58 (13.8%)* 
+ 0/18 1/1 3/10 4/58 ( 6.9%) 
0/14 | w/t 7/13 8/55 (14.5%) 
o/11 1/1 3/9 S/41 (12.2%) 4 
2/13 4/1 9/10 18/48 (37.6%) 
0/12 1/47 ( 2.1%) 
4/1 3/7 10/39 (25.6%) 
0/ 7 0/ 2/17 (11.8%) 
0/ 3 0/ 2/3 3/13 (23.1%) 
| (14.3%) | 
‘nt serum protein values 
3 
i 
= 
7.26 (15) 4.93 (15) | 
ie 
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result. Abnormal findings were rare in uncomplicated interval gout (2.5 
per cent). They were somewhat more common in acute gouty arthritis 
(11.7 per cent) and chronic gouty arthritis (13.1 per cent). This suggested 
that the abnormalities might be related to the activity of the articular in- 
volvement. Nevertheless, in neither of the latter two groups did the number 
of abnormal findings approach that seen in the patients with gout and known 
complicating disease (37.2 per cent). 

Group A and Group B Tests. By dividing the test battery into two 
groups, it could be shown that the increased percentage of abnormal results 
noted during acute and chronic gouty arthritis showed a pattern which was 
qualitatively different from that found in gout patients with known com- 
plicating disease. 

Group A includes tests which depend primarily on serum protein struc- 
ture: serum total protein, A/G ratio (Howe method), thymol turbidity, 
thymol flocculation, cephalin flocculation, and colloidal gold flocculation. 
Since the serum globulins appear to be produced by the entire reticulo-endo- 
thelial system and not by the liver alone,’* these tests may not reflect liver 
function alone. 

Group B includes tests which do not depend primarily on changes in 
serum proteins : serum bilirubin concentration, serum total cholesterol, choles- 
terol partition, bromsulfalein excretion, and alkaline phosphatase. 


Taste Ill 


Analysis of Abnormalities in Liver Function Tests Found in Gout Patients 


(The basis for division of the test battery into Group A and Group B, and the composition 
of the two groups of tests, are given in the text. In the table, numerators represent the number 
of abnormal results obtained, denominators are the number of tests performed. The values 
in parentheses are the percentage of abnormal results.) 


Group A Tests Group B Tests All Tests 


Interval gout 3/ 79( 3.8%) | 0/39 ( 0.0%) 3/118 ( 2.5%) 
Active gouty arthritis 23/139 (16.5%) 4/79 ( 5.1%) 27/218 (12.4%) 
(Acute, subacute, and 
chronic) 
Gout with known complicating, 17/ 47 (36.2%) | 12/31 (38.7%) | 29/ 78 (37.2%) 
disease | 


Table 3 summarizes results obtained by dividing the tests in this manner. 
In patients with known complicating disease, abnormalities in Group A 
tests (36.2 per cent) occurred with about the same frequency as abnormal- 
ities in Group B tests (38.7 per cent). On the other hand, during active 
gouty arthritis (acute, subacute or chronic) abnormalities in Group A tests 
(16.5 per cent ) occurred more than three times as frequently as abnormalities 
in Group B tests (5.1 per cent). The few abnormal results found in patients 
with interval gout fell entirely into Group A. It thus appeared that abnor- 
mal test results found in active gouty arthritis were chiefly referable to tests 
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which depended upon serum protein structure. Moreover, the abnormalities 
found in gout patients with known complicating disease (37.2 per cent) far 
exceeded the number found in all of the other gout patients (8.9 per cent) ; 
so much so as to suggest that when alterations were found in members of the 
latter group, they result chiefly from conditions other than gout. 

Serum Proteins. Average serum total protein values for the various 
groups (table 2) ranged from 7.20 to 7.48 gm. per cent, a high normal range 
of values for ambulatory adults. No patient had a total protein below 6.2 
gm. per cent; but values above 8.0 gm. per cent were noted in 8 of 58 
determinations. 

The Howe sodium sulfate method gave average serum “albumin” * 
values which varied from 4.78 gm. per cent to 5.30 gm. per cent in the dif- 
ferent groups (table 2). These normal findings do not confirm Ficarra’s 
belief that hyperuricemia is associated with hypoproteinemia or hypo- 
albuminemia ** but serve rather to illustrate the excellent nutritional state 
of the general run of gout patients. The A/G ratios (Howe method) 
averaged well above the minimum normal value of 1.38 in all of the groups 
of patients. The lowest average serum “albumin” value (4.78 gm. per 
cent), the highest average serum “globulin” value (2.70 gm. per cent), and 
the lowest average A/G ratio (1.77) occurred in the patients with known 
complicating disease. None of these findings are notably abnormal. 

Table 4 gives average results of serum protein studies obtained by the use 
of a chemical procedure which gives results comparable to those of electro- 
phoretic analysis.”° The average values for the entire group of patients do 
not differ significantly from normal values, except perhaps in a minimal 
elevation of the beta-globulin content. Further analysis of the material 
shows that the patients who are free of significant hepatic or renal impair- 
ment show no abnormalities in serum protein partition. Patients known to 
have hepatic impairment had a diminished A/G ratio, and elevations in beta- 
globulin and gamma-globulin. Patients with significant renal impairment 
(defined as glomerular filtration rate below 60 c.c./min./1.73 sq. m.) had 
significant increases in all three globulin fractions, as well as a diminution 
in the true A/G ratio. 

On the whole, serum protein structure appeared generally normal in gout. 
The total protein concentration was never low, and occasionally was some- 
what elevated. When marked visceral impairment was absent, the frac- 
tionation pattern appeared normal. When visceral impairment was present, 
the changes found were only moderate. The results of qualitative liver 
function tests which depend on globulin structure suggest that some changes 
may occur in acute and chronic gouty arthritis; but these are found only in 

*The “albumin” values given by the Howe method include both albumin and alpha- 
globulin, as estimated by electrophoretic analysis or by chemical technic standardized against 
electrophoresis.°»® The term true 4G ratio used elsewhere in this article denotes the ratio 


as calculated from electrophoretic data or from data obtained by a chemical method stand- 
ardized against electrophoresis. 


j 

| 

— | 


W. Q. WOLFSON ET AL. 


Taste IV 


Distribution of Serum Protein Fractions in Gout 


(Serum protein fractionations were performed by the chemical method of Cohn and Wolf- 
son.** The normal values quoted are those obtained by repeated analysis on four samples 
of pooled serum from professional donors, each pool being derived from between 30 and 150 
individuals, Chemical analyses of two of these pooled serums were checked against electro- 


j 
ls | 
Number Albu- | alpha | beta | gamma | | alpha beta | gamma 
ol Protein, glob., | glob.,| glob.. Ratio | glob.. 
Patients gm cr %igm. %igm. gm. %T % TP 


phoretic runs.) 


Group of Patients 


Normal adults 


Average Normal 7 | 1.10 | 0.94 1.20 | 1.16 | 


Gout patients 
No hepatic or renal 0.9 § 0.96 
impairment 
Hepatic impairment 
Renal impairment 
All gout patients 


61.40 1.46 
2 1.18 1.25 
7 116 


a minority of such patients. These findings contrast markedly with those 
in rheumatoid arthritis, a distinction discussed more fully below. 

Serum Cholesterol. A number of earlier writers’ ""*"*® stated that 
elevated values for serum total cholesterol were frequent in gout. Deter- 
minations in our series were carried out by the Schoenheimer-Sperry tech- 
nic “* for which the normal range of serum total cholesterol is 120 mg. per 
cent to 300 mg. per cent. Mean values for the various groups of patients 
(table 2) were lowest during acute gouty arthritis (162 mg. per cent) and 
highest in the group of patients with known complications (259 mg. per 
cent). This latter value, however, is appreciably elevated by the inclusion 
of one patient with idiopathic lipemia and gout.* With this patient ex- 
cluded, the group average falls to 229 mg. per cent, but remains the highest 
of all of the groups of patients. These data indicate, that in spite of the 
frequency of renal impairment in gout, hypercholesterolemia is not common. 
The older reports appear to have been based on small average deviations, 
and the authors did not have the advantage of our present knowledge of the 
wide normal range of serum cholesterol values. 

Deviation of cholesterol esters from the normal range of 65 per cent to 
75 per cent of the total cholesterol was unusual. In only one instance, that 
of a patient with chronic hepatitis following infectious hepatitis, was a choles- 
terol ester below 60 per cent noted; four other determinations of the 41 per- 
formed, gave ester values between 60 per cent and 65 per cent of the total 


cholesterol. 
Serum Bilirubin. No abnormal values were noted. All of 38 deter- 


* Complete clinical and laboratory data on this patient will be given in a forthcoming 
case report. 
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minations gave values of 1.0 mg. per cent or less, well below the upper nor- 
mal value of 1.2 to 1.4 mg. per cent. The average values in the four groups 
of patients fell between 0.4 mg. per cent and 0.7 mg. per cent. This finding 
not only rules out any possibility of liver involvement of the intrahepatic 
obstructive variety in gout, but also suggests that if diffuse liver damage of 
any kind occurs regularly in gout, it must be very mild in degree. 


DISCUSSION 


Gout and the Liver. The data derived from sensitive liver function tests 
suggest that hepatic involvement in gout is unusual. Abnormal results were 
obtained chiefly when a complicating disease known to impair liver function 
was present. However, some abnormal results were obtained in patients 
with active gouty arthritis. ‘The tests which gave abnormal results during 
active gouty arthritis were chiefly those which depended upon serum protein 
structure, particularly globulin structure. These tests reflect both liver 
function and the function of the entire reticulo-endothelial system. As the 
extrahepatic reticulo-endothelial system participates in the response to 
trauma,” '* “""*" ** such abnormalities may not indicate liver damage. The 
rarity of abnormal results on tests which do not depend on the integrity of the 
extrahepatic reticulo-endothelial system in patients with active gouty ar- 
thritis (5.1 per cent) is in marked contrast to the abnormal results (38.7 per 
cent) found in patients with known complicating disease. These data sug- 
gest that the abnormalities found in active gouty arthritis may depend upon 
reticulo-endothelial irritation and not upon liver damage.* 

Specific Enzyme Abnormality Theory. Chrometzka *** has been the 
most recent proponent of the idea that gouty hyperuricemia results from a de- 
ficiency of uricolytic enzyme in human liver. Apart from his unverified 
claim that a breakdown product of urate can be isolated from human 
urine,** ** there is no evidence that the human liver does destroy urate. 
Considerable evidence can be marshalled against this view; particularly the 
fact that uricase, found in all species known to degrade urate, is not found 
in man or in the anthropoid apes whose purine metabolism resembles that of 
man.** *° 

There is, on the contrary, evidence to suggest that in man the liver may 
be the site of urate production. In the most severe cases of liver disease,? 


*A similar, but more general conclusion, in regard to the interpretation of the sensi- 
tive flocculation tests was reached by Mann, Snell and Butt.*? These investigators studied 
the thymol turbidity reaction in cirrhosis, infectious hepatitis, and in certain systemic dis- 
orders. Both from their own results, and from a review of the literature on flocculation 
reactions, they concluded that such reactions were not necessarily correlated with ,hepato- 
cellular injury, but might more reasonably be attributed to a general phenomenon of reticulo- 
endothelial irritability. They particularly emphasized the frequency of normal flocculation 
reactions in late cirrhosis, an observation which has been confirmed several times. 

+ Very low blood urate values, like very low serum urea values, are not the usual finding 
in moderately severe liver disease. Moderate degrees of hepatocellular involvement have 
as their chief consequences an increase in urate clearance, with some fall in blood urate 
concentration, and an increase in the minute urinary excretion of urate.*4 through 37 


. 
s 
#) 
. 
wih 


604 W. Q. WOLFSON ET AL. 


blood urate levels may be extremely low.*” ** Moreover, in man, xanthine 
oxidase, the enzyme now believed to be responsible for urate production, 
occurs only in the liver.” It has been suggested that hyperuricemia may 
result from the withdrawal of normal inhibitory influences on hepatic 
xanthine oxidase.*” An unsuccessful attempt to inhibit xanthine oxidase in 
vivo has been reported.*' It is interesting that both colchicine and sali- 
cylate have been reported to inhibit xanthine oxidase.** The finding of ab- 
normally low serum oxypurine concentrations in gout patients is consistent 
with the hypothesis of diminished inhibition of hepatic xanthine oxidase.** 

Effect of Biliary Obstruction. As a certain proportion of the daily ex- 
cretion of urate (estimated at about one-sixth of the total under normal con- 
ditions) occurs via the biliary tract and intestine,““'"’*"*' mild hyper- 
uricemia could conceivably result from biliary obstruction, intrahepatic or 
extrahepatic. This enterogenous fraction, difficult to measure because in- 
testinal bacteria break down urate rapidly, is increased in the presence of 
renal damage ** and during cinchophen administration."° As noted above, 
the normal serum bilirubin levels in gout patients would seem to indicate 
that biliary obstruction can play no role in the production of gouty hyper- 
uricemia. 

Reported Abnormalities of Hepatic Function and Structure in Gout. The 
literature contains a number of speculations on this problem, but actual data 
are sparse. Robecchi and Pescarmona * reported frequent abnormalities but 
included several tests, such as glycine tolerance, which are of dubious sig- 
nificance. Brg@chner-Mortensen ** believed that complicating disease satis- 
factorily accounted for most of the abnormalities which he found. Less 
than one-third of his patients had elevated values of urine urobilinogen, even 
though his series of 24 patients included two with polycythemia vera and one 
with pernicious anemia. Five of 18 patients studied had increased values 
of serum quinine-resistant lipase *'; but no abnormal galactose tolerance tests 
were found in 14 patients. 

On the basis of clinical and laboratory findings, McCracken, Owen and 
Pratt *° felt that a clinical diagnosis of hepatic cirrhosis was warranted in 
four of their 100 gout patients. All four of the patients were included in a 
group of 26 in whom the intake of alcohol was “frequent and excessive.” 
Chrometzka ** reported three abnormal galactose tolerance tests. Edge- 
combe “ stated that the fructose tolerance was often abnormal. Ten oral 
glucose tolerance tests carried out by de Bonis*' gave no clear evidence of 
hepatic impairment. 

Steinberg and Lowenstein “’ reported normal Weltmann reactions in 
two patients with acute gouty arthritis. The Takata-Ara reaction was nega- 
tive in all of seven patients studied by Miles and Salt. The same authors 
reported a shortened Weltmann coagulation band (shift to the left) in three 
gout patients whose sedimentation rate was elevated, but not in four others 
whose sedimentation rate was normal. This is confirmed by Wuhrmann 
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and Wunderly, who also note that the changes are apt to be rather slight.*™* 
Miles and Salt noted the plasma formol-gel reaction to be abnormal in the 
three gout patients whose sedimentation rate was elevated. Gibson and 
his co-workers,** ** on the other hand, found the serum formol-gel reaction 
in gout frequently normal in spite of an elevated sedimentation rate. The 
distinction between the results of the formol-gel reaction on serum and on 
plasma has considerable theoretical significance and is discussed in further 
detail below. Coke ™ states that the thymol turbidity test is “often positive,” 
which suggests an experience similar to ours. 

Studies of gouty livers at autopsy have not been numerous. Of eight 
of Brgchner-Mortensen’s patients who came to autopsy, four showed slight 
to moderate cirrhotic changes; three had used alcohol excessively and a 
diagnosis of Banti’s disease was made on the fourth.** Two more recent 
cases studied at autopsy have shown no hepatic findings of note.“**? A 
patient with gout and chronic anemia reported by Lambie and Davies ** was 
found only to have evidence of mild chronic passive congestion. One patient, 
known to have consumed large quantities of beer as well as one pint of 
whiskey daily, showed typical alcoholic cirrhosis.“° In summary, seven of 
the cases reviewed in this paragraph were free of etiological factors which 
might have been expected to lead to hepatic impairment. In only one of 
these seven (Brgchner-Mortensen’s patient with Banti syndrome) was a 
significant degree of hepatic involvement noted. 

Injection of liver extract has been followed by acute gouty arthritis.” 
#8 through 61 Although some investigators considered this evidence of hepatic 
involvement in gout,”® there is reason to believe that the responsible mechan- 
ism is more closely related to the effect of liver extract upon hematopoiesis.” 
Similarly, the occurrence of acute hepatomegaly as a prodrome of an attack 
of acute gouty arthritis °*®* is neither sufficiently common nor is its patho- 
genesis sufficiently well-understood to be taken as evidence of hepato-cellular 
involvement. 

Both from our data and from a review of the literature, it appears that, 
except in the presence of a complicating disease process, the liver is ordinarily 
functionally and anatomically normal in gout. Since this is the case, diffuse 
liver disease cannot be either the cause of gout, or a frequent visceral 
complication of gout. F 


SERUM PROTEINS IN GOUT 


Our data showed no consistent abnormalities in total protein values, 
although occasional values somewhat above the upper limit of normal were 
observed. Abnormalities in the components distinguished by fractionation 
was likewise unusual in uncomplicated cases. When patients with hepatic 
or renal impairment were considered, they were found to have a significant 
decrease in the true A/G ratio. The decrease was due chiefly to a decrease 
in the albumin fraction, and small increases in the various globulin fractions. 
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These data appear consistent with those reported by previous investi- 
gators. The 36 patients studied by Talbott ** had an average serum total 
protein concentration of 7.13 gm. per cent. Four patients studied by Scull, 
Bach and Pemberton“ had an average total protein of 7.27 gm. per cent, 
while three reported by Aldred-Brown and Munro“ had an average serum 
protein of 6.69 gm. per cent. The A/G ratios (Howe method) in the latter 
two series average 1.80 and 1.69 respectively. We have not determined 
plasma fibrinogen, but both Aldred-Brown and Munro“ and Mester * re- 
ported elevations in plasma fibrinogen which were correlated with accelera- 
tion of the sedimentation rate. 

Apart from the elevated plasma fibrinogen concentrations, no quanti- 
tative abnormalities in serum proteins have been demonstrated to occur in 
uncomplicated gout. Hepatic or renal impairment produces expected changes 
in protein patterns. A few patients, particularly in the active phases of 
articular involvement, give evidence of qualitative alterations in protein 
components by the finding of abnormal globulin reactions. Nevertheless, 
the changes are slight, and neither qualitative nor quantitative alterations 
in serum protein components appear to be usual in uncomplicated gout. 


SeruM CHOLESTEROL CHANGES DurING Gouty ARTHRITIS 


Although serum cholesterol partition gives no evidence of liver damage 
in gout and the older belief that hypercholesterolemia is frequent in gout ap- 


pears to have been incorrect, the pronounced decrease in serum cholesterol 
levels during acute gouty arthritis is of considerable interest. 

The increased output of adrenocortical sex and metabolic steroids which 
occurs when the adrenal is stimulated by pituitary adrenocorticotrophin is 


97 


associated with a simultaneous depletion of adrenal cholesterol esters. 
Since the conversion of isotopically labelled cholesterol to a labelled hormonal 
steroid, progesterone, has already been demonstrated in vivo, it appears 
probable that the adrenal cholesterol esters are the immediate substrate for 
the formation of the hormonally active steroids of-the adrenal. After the 
adrenal cholesterol esters are depleted by severe stress or following the ad- 
ministration of pituitary adrenocorticotrophin, the serum cholesterol level 
falls ** and the level rises following administration of desoxycorticosterone 
or adrenal cortical extract.”” These observations suggest that the serum 
cholesterol may be the ultimate substrate for adrenal steroid formation and, 
in addition, that the serum cholesterol level responds acutely to changes in 
the rate of active steroid formation by the adrenal cortex. 

The fall in serum cholesterol during acute gouty arthritis is thus con- 
sistent with a hypothesis of increased adrenal cortical steroid output during 
the acute gouty attack. Recent additional observations '”’ suggest that the 
serum cholesterol of gout patients tends to be highest just before the onset of 
acute gouty arthritis. High levels may persist for some time after the onset. 
This need not mean that increased adrenocortical activity does not precipitate 
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the attack since the experimental observations indicate that, in severe stress, 
serum cholesterol does not fall for some time. Apparently the store of 
cholesterol esters in the adrenal must be depleted before serum cholesterol is 
utilized.*”* 

The finding of a prodromal peak in serum cholesterol values, which sug- 
gests a decreased production of adrenocortical steroids according to the above 
schema, is consistent with other biochemical findings indicating decreased 
adrenocortical activity to precede the acute gouty attack. The urate clear- 
ance, the absolute output of urinary urate, and the ratio of urine urate to 
urine creatinine, are all increased under conditions of increased adrenocortical 
function.*°* *’* All are decreased in the prodromal period before acute gouty 
Talbott, Jacobson and Oberg also demonstrated the 
occurrence of diuresis with sodium and chloride excretion in excess of water 
during the prodromal period, with a negative sodium and chloride balance 
suggestive of adrenocortical insufficiency. 

The hypothesis that temporary functional adrenocortical hypofunction 
precedes, and sets the stage for, the acute gouty attack has received additional 
support from recent studies with pituitary adrenocorticotrophin. Robinson, 
Conn, Block and Louis ** have reported that when pituitary adrenocortico- 
trophic hormone was administered to a gouty subject, an attack of gout oc- 
curred some days after cessation of hormone administration. The time of 
the attack corresponded to the beginning of recovery from a functional 
adrenocortical depression which regularly occurs after adrenocorticotrophin 
administration is halted. Gout attacks occurring after cessation of adreno- 
corticotrophin administration have also been noted by Leiter and his co- 
workers.’”” These observations on induced attacks, like the changes in 
serum cholesterol, urate metabolism, and electrolyte turnover, suggest that 
a prodromal depression in adrenocortical steroid output sets the stage for 
the gout attack and that the onset of the attack is associated with a reactive 
increase in some adrenocortical function. It is possible that, by reflecting 
these changes, alterations in serum cholesterol may aid in predicting periods 
of increased susceptibility to gout attacks. 


SoME COMPARATIVE FEATURES OF GoUT AND RHEUMATOID ARTHRITIS 


68, 69, 70 


Only in occasional cases is it difficult to differentiate gout from 
rheumatoid arthritis. Nevertheless, because of the important articular dis- 
turbances with which both these systemic diseases are associated, it is im- 
portant to study the resemblances and differences in their clinical pathology. 
A number of prominent features are tabulated in table 5. 

Abnormalities in circulating proteins are prominent in the clinical 
pathology of rheumatoid arthritis and are reflected in decreased A/G 
ratios,” ** in altered electrophoretic patterns, in abnormal globulin 
78 through in elevated sedimentation rates,“ in altered non- 


tests,’ 
specific precipitation and agglutination reactions and occasion- 


71 through 75 
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TaBLe V 


Some Clinical Pathological Features of Gout and Rheumatoid Arthritis 


(Where no reference number is given in the table, the findings are those discussed in the 
text or based upon unpublished data from our group of gout patients. The term “‘com- 
plicated"’ used with reference to certain of the findings in gout, refers to data obtained in 
group of patients with gout and known complicating disease.) 


Gout Rheumatoid Arthritis 


Plasma urate Elevated in 90% of cases | Normal in 90°% of cases 
Serum total protein Average 105% of normal controls | Average 98°) of normal controls®.* 
A/G ratio (Howe) Average 106% of normal controls | Average 76° of normal controls®. 
Electrophoretic or | Normal in uncomplicated cases. With | Early active cases have elevated alpha 
chemical fractiona hepatic damage, increases in beta- and globulin Late active cases and Still 
tion gamma-globulin. With renal damage Felty syndromes have elevated alpha 
increases in alpha- and gamma-globulin | and gamma-globulin ™ through 7 
Plasma fibrinogen In chronic gouty arthritis, average is | In chronic active cases, average is 135% 
158° of normal controls | of normal controls*.* 
Plasma volume No data available Reported increased “hydremic syn- 
drome’’??.78 
Plasma viscosity No data available Increased, roughly parallel to clinical 
judgment of activity’® 
Sedimentation rate Normal in interval gout. Increased in | Increased, except in “burned-out” and 
acute gouty arthritis after first 24 hours inactive cases* #5.“ 
and in chronic gouty arthritis 
Thymol turbidity 15% abnormal in interval gout, 28% in | Abnormal in 36% of proved cases” 
active gouty arthritis, 90° in compli 
cated cases 
Thymol flocculation Normal in 98% of observations | No data available 
Cephalin flocculation Normal in interval gout 33° abnormal | Abnormal in 75° of proved cases* 
in active gouty arthritis, 42° in com- 
plicated cases 
Colloidal gold floccula- | Normal in interval gout. 25% abnormal | Abnormal in 78° of proved cases*.1” 
tion in active gouty arthritis } 
Plasma formol-gel re- | Negative when sedimentation rate is | Abnormal in 25°) of mild cases, 44% of 
action normal \bnormal when sedimenta | moderate cases, 94° of severe cases 
tion rate is elevated™ | 
Serum ftormol-gel reac May be normal although sedimentation | Usually abnormal when sedimentation 
tion rate is accelerated™ rate is elevated™ 
Weltmann reaction Shortened, when sedimentation rate is | Abnormal in 25°% of mild cases, 44% of 
elevated®.8 | moderate cases, 71° of severe cases* “ 
None reported Abnormal nonspecific serological reac 
tions, cryoglobulinemia, acrocyanosis, 


. Other findings related 
to abnormal serum 
proteins amy loidosis* t 


Liver function tests | Normal in interval gout and in active | Abnormalities demonstrable in up to 72°) 
unrelated to serum gouty arthritis ot patients, depending on tests used™*.” 


proteins 


ally in more bizarre types of reactions associated with abnormal globulins 
such as cryoglobulinemia, acrocyanosis and amyloidosis.**** Gibson 
and Pitt *' suggest that an increased concentration of non-rouleaux forming 
globulins of low molecular weight (alpha-globulins?) might account for 
the increased plasma volume reported in certain cases of rheumatoid 
arthritis.“ 

Gibson and his coworkers **“* have presented interesting data on the 
formol-gel reaction which aid in understanding the different alterations in 
circulating protein in gout and rheumatoid arthritis. In both diseases, when 
the sedimentation rate is elevated, the plasma formol-gel reaction is generally 
abnormal. In rheumatoid arthritis, when the sedimentation rate is elevated, 
the serum formol-gel reaction is also generally abnormal, but in gout it is 
usually normal. These findings, which agree with the data of Miles and 
Salt,’ suggest that increased plasma fibrinogen may be the sole determinant 
of the increased sedimentation rate of active gouty arthritis,°*"’ while the 
accelerated sedimentation rate in rheumatoid arthritis is accompanied by 


more complex changes in serum globulin structure. 
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There is, finally, considerably more evidence of hepatocellular involve- 
ment in rheumatoid arthritis than in gout **** which may aid in explaining 
the well-known intolerance of rheumatoid arthritis patients to cinchophen.” 

Both the evidence for a diversified series of changes in circulating proteins 
and the direct evidence for hepato-cellular impairment in rheumatoid arthritis 
suggest that involvement of the liver and of the reticulo-endcthelial system 
are both more frequent and more severe in rheumatoid arthritis than in gout. 


CONCLUSIONS 


Sensitive liver function tests indicate that gout is not uniformly asso- 
ciated with functional hepatic impairment. Diffuse liver disease can there- 
fore neither be the cause of gout nor a uniform consequence of gout. Ab- 
normal liver function tests are rare in uncomplicated interval gout. Most 
of the abnormalities are found to occur in patients with known complicating 
disease and, in these patients, the degree of functional hepatic impairment 
is commensurate with the nature and severity of the associated disease. 

Patients with active gouty arthritis (acute, subacute, or chronic) oc- 
casionally show abnormal findings. These are relatively infrequent and 
almost entirely limited to those function tests dependent on alterations in 
serum globulins. Since serum globulins are produced by the entire reticulo- 
endothelial system, these findings may not alone be taken to prove hepato- 
cellular involvement. The abnormalities noted in patients with known com- 
plicating disease are not limited to the globulin tests. This suggests that 
the altered results in active gouty arthritis are in fact due to reticulo- 
endothelial irritation, and not to hepato-cellular involvement. 

Values for serum total protein and for the individual serum protein frac- 
tions are normal in uncomplicated gout. The occurrence of severe renal or 
hepatic impairment produces changes in the protein pattern which are in the 
expected direction. 

Serum cholesterol values and partition are usually normal in gout. The 
older reports of hypercholesterolemia in this disease appear to have been 
based upon incomplete knowledge of the wide normal range of serum 
cholesterol levels. Serum cholesterol levels are significantly lower in acute 
gouty arthritis than in interval gout and preliminary data suggest that a 
peak value occurs before the onset of acute gouty arthritis. When con- 
sidered with other known biochemical changes during the gout cycle, the 
cholesterol changes are compatible with an endocrine hypothesis of decreased 
prodromal adrenocortical steroid formation and increased formation of some 
type of steroid during the attack. 

Evidence now available suggests that diffuse hepatic involvement and 
alterations in circulating protein are not fundamental to the pathogenesis of 


gout. 
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TRANSIENT “0” DIASTOLIC BLOOD PRESSURE 
(INDIRECT) IN THE UPPER EXTREMITIES * 


By Istpore Stein, M.D., Brooklyn, New York 


RecentLty Wilburne' described a benign cardiovascular syndrome, the 
most prominent features of which were transient “O” brachial diastolic pres- 
sure, normal or elevated popliteal pressure, tachycardia and nervous tension 
occurring usually in young adults. He felt that the syndrome was psycho- 
somatic in nature and that although the true brachial diastolic pressure 
probably was not “0”, in all likelihood it was subnormal. The reduced 
diastolic pressure in the brachial arteries appeared to be due to peripheral 
vascular dilatation. The presence in the lower extremities of normal or 
increased pressure was considered to represent a compensatory phenomenon 
directed towards the maintenance of cerebral flow. 

My observations suggest that this syndrome is not infrequently en- 
countered. Following are brief summaries of five cases. 


Cast Reports (See Table 1) 


Case 1. An emotionally unstable 19 year old white soldier was referred to the 
Cardiac Clinic because of brachial diastolic pressure of “0”. Physical examination, 
electrocardiographic and fluoroscopic studies revealed no evidence of cardiovascular 
disease. Initial brachial readings were 140/0 mm. Hg and associated popliteal prone 
pressure was 190/90 mm. Hg; heart rate was 116. Continuous observation disclosed 
a return of the brachial diastolic pressure to 60 mm. Hg at the end of three to four 
minutes. The systolic pressure exhibited an 8 mm. drop to 132 mm. Hg. The 
popliteal prone pressure was 180/82 mm. Hg and the heart rate 100. Fifteen minutes 
later the brachial reading was 130/74 mm. Hg; the popliteal prone pressure was 
175/80 mm. Hg and the heart rate was 96. Observation over a period of two hours 
disclosed a distinct tendency to frequent fluctuation in the brachial diastolic readings 
between normal and “0”. 

Case 2. A 19 year old white soldier complained of “nervousness,” dizziness, 
easy fatigability and occasional vomiting spells. At times he awakened at night gasp- 
ing for breath and felt his heart beating very rapidly. Physical examination, electro- 
cardiogram and roentgenogram failed to reveal any cardiac abnormalities. Initial 
blood pressure readings were 160/0 mm. Hg to 170/50 mm. Hg (these changes oc- 
curred within a 10 second interval during the time of initial auscultation). Fifteen to 
30 minutes later the brachial pressure averaged 134/62 mm. Hg. The lower extrem- 
ity reading was 154/110 mm. Hg. 

Case 3. A 19 year old white soldier stated that for years he had been “nervous,” 
his heart beat rapidly and he became “dizzy” on exertion or excitement. He had also 
noted intermittent pain in the left chest bearing no relation to effort. He had been 
told that he had some elevation of his blood pressure since an attack of “flu” four years 
previous. On examination his breathing showed irregularities as to rate and depth. 
Complete studies disclosed no abnormal cardiac findings. The electrocardiogram 
revealed a sinus tachycardia. 


* Received for publication November 25, 1947. 
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Tarte I 


Brachial Popliteal 
Patient Time Blood Pressure Pressure 
mm. Hg mm. Hg 


J.B Initial 140 190 


0 


3-4 min. 132 
later - 


15 minutes 
later 


Initial 


10 seconds 
later 


15-30 min. 
later 


114-130 


1 minute right 174 
later 
40 


140-180 
80-120 
Initial 200 
90-105 


15 minutes : 210 
later 
110 


Blood pressure in his left arm was 176/0 mm. Hg, in the right arm 174/40 mm. 
Hg, in the left leg 194/140 mm. Hg, and in the right leg 184/140 mm. Hg. The ven- 
tricular rate varied between 114 and 130. The differences in the right arm and 
left arm readings may have represented a tendency to recovery, since the right arm 
determination was made approximately one minute after that obtained in the left arm. 

Case 4. A 27 year old white soldier stated he had always had a “nervous dis- 
position.” He tired and became excited easily and on prolonged standing he became 
weak, dizzy and occasionally fainted. On induction he was told of a transient eleva- 
tion of his blood pressure. 

Complete cardiac studies including electrocardiogram, roentgenograms and fluoros- 
copy were entirely negative for organic disease 

Blood pressures in both arms showed a systolic variation between 140 and 180 
mm. Hg while the diastolic pressure was “0”. Popliteal pressure was 220/80 to 
120mm. Hg. The pulse rate was 110 
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Case 5. A 24 year old soldier, with no complaints, on routine examination by 
his unit dispensary medical officer was found to have a low diastolic blood pressure. 
Because of this he was referred to the cardiac clinic for consultation. On examination 
at the cardiac clinic the blood pressure in the upper extremities was 184/0 mm. Hg 
and in the lower limbs 200/90 to 105 mm. Hg. His heart rate was 96. Fifteen 
minutes later the brachial pressure had changed to 152/72 mm. Hg, popliteal pressure 
to 210/110 mm. Hg and pulse rate to 92. 

History, physical examination, electrocardiogram, fluoroscopy and roentgeno- 
graphy revealed no evidence of heart disease. 


DISCUSSION 


These observations are in close accord with those reported by Wilburne.* 
All five patients were young adults. Four presented evidence of autonomic 
nervous system imbalance. All revealed transitory “‘O” brachial diastolic 
pressure with normal or elevated popliteal pressure and tachycardia. A 
“pistol shot’’ sound was noted in each case. In Wilburne’s series the “pistol 
shot” sound occurred in 15 of the 38 cases. The search for a diastolic 
murmur was conducted in various positions and phases of respiration. 
None could be demonstrated. Blood pressure determinations were per- 
formed with a standard sphygmomanometer, care being taken to avoid pres- 
sure upon the vessel with the stethoscope, since false low diastolic readings 
may occasionally be obtained under such circumstances. 

As regards the mechanisms involved in the production of this syndrome, 
it is well established that fear * or psychic disturbance may produce unusual 
cardiovascular manifestations,” * probably mediated via the autonomic nerv- 
ous system. Apparently the cases reported here represent centrally initiated 
vasomotor effects in which the upper extremities exhibit vasodilatation and 
the lower extremities compensatory vasoconstriction, the latter in order to 
maintain cerebral flow (Wilburne). Evidence for such compensatory 
phenomena appears to exist.°° Failure of this compensatory mechanism 
may eventuate in syncope. 

It is important that this non-pathologic syndrome be distinguished from 
aortic regurgitation. The transient character of the indirect “O” diastolic 
reading obtained in the arms, together with the absence of a diastolic 
murmur, cardiac enlargement and of low diastolic pressure in the lower 
extremities easily points to the correct diagnosis. The history is frequently 
of additional aid. If suggestive of rheumatic fever or syphilis it may sup- 
port a diagnosis of aortic insufficiency; conversely, a history of emotional 
instability would favor the non-pathologic syndrome. _Electrocardiographic, 
roentgenologic and serologic studies may be of further aid in the differential 
diagnosis. 


SUMMARY 


1. Five males, aged 19 to 27 years, exhibiting the syndrome of “0” 
brachial diastolic pressure, normal or elevated popliteal pressure and tachy- 
cardia, are presented. 
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2. Four of the five showed definite psychoneurotic traits with various 
manifestations of autonomic nervous system imbalance. 

3. None presented evidence of any organic cardiac disease despite ex- 
tensive studies, including fluoroscopy, roentgenography and electrocardio- 
graphy. 

4. It is important that this benign syndrome be distinguished from 
aortic insufficiency. The absence of a diastolic murmur, cardiac enlarge- 
ment, and of low diastolic pressure in the lower extremities, together with 
the transient character of the indirect “O” diastolic reading in the arms, will 
easily preclude an erroneous clinical diagnosis of aortic insufficiency. The 
history is often of assistance. At times electrocardiograms, roentgenograms 
and serologic studies may provide additional information. 
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INTERMITTENT DOSAGE SCHEDULES OF STREPTO- 
MYCIN WITH RESULTANT PROLONGED SEN- 
SITIVITY OF M. TUBERCULOSIS * 


By Vern F. Deyke, Capt., M.C., A.U.S., Denver, Myron W. FIsHer, Ist 
Lt. M.S.C., A.U.S., Evanston, Illinois, LYNN A. James, Capt., M.C., 
A.U.S., and Leroy J. Sines, Ist Lt., M.C., A.U.S., 

Denver, Colorado 


CURRENT streptomycin treatment regimens for pulmonary tuberculosis 
have been dictated largely by streptomycin toxicity and by development of 
bacterial resistance to this antibiotic. Since the initial utilization of strepto- 
mycin as an adjunct to the treatment of tuberculosis,” * the general trends to 
minimize or eliminate these obstacles have been toward reductions in daily 
dosage, frequency of administration, and duration of treatment. These 
trends have effected a reduction of toxicity ; however, the latter trend has been 
utilized to avoid rather than to solve the paramount obstacle of prolonged 
effective treatment, namely the development of bacterial resistance. This, 
in our opinion, has resulted in some sacrifice of the full therapeutic potential- 
ities of streptomycin. The following review of treatment trends provides 
some rationale for the intermittent dosage schedules employed in this study, 
which, according to our observations, currently represent the most successful 
approach to this pre »blem. 


TREATMENT TRENDS 


Since the initial investigations, daily dosage schemes of streptomycin in 
the treatment of pulmonary tuberculosis have been governed largely by 
protocols issued by joint committees representing numerous groups of in- 
vestigators. In May, 1946, September, 1946, December, 1946, and Novem- 
ber, 1947, these committees recommended a daily dosage of 1.8, 1.5 to 3.0, 
2.0, and 1.0 to 2.0 grams respectively." Muschenheim and his group,’* 
in December, 1947, reported several cases of pulmonary tuberculosis treated 
on the one gram dosage previously recommended as therapeutically satis- 
factory by the Mayo Group.® At Fitzsimons General Hospital the one gram 
plan was investigated between August and November, 1947, and then 
adopted routinely, because it reduced toxicity and resulted in clinical im- 
provement comparable to that of the previous two gram schedule. E-xten- 

* Received for publication September 4, 1948. 

(Preliminary report presented to the Fifth Streptomycin Conference, Chicago, Illinois, 
April 15 to 18, 1948.) 

From the Streptomycin Research Project, Tuberculosis Branch, Medical Service, Fitz- 
simons General Hospital, C. B. Kendall, Col., M.C., Chief of Service, C. W. Tempel, Col., 


M.C., Chief of Branch; and from the Laboratory Service, Fitzsimons General Hospital, H. 
WW. Mahon, Col., M.C., Chief of Service. 
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sive studies are being made of a one-half gram daily dosage, but the results 
are not completely established.* 

A review of the streptomycin dosage plans, from the initial one to three 
grams per diem * to the currently accepted one gram per diem, reveals the 
trend toward a decreased daily dosage. Since similar clinical results have 
been observed in all plans, the wide range of daily dosages effective in hu- 
mans has further substantiated Feldman's* observation, based on experi- 
ments with guinea pigs, that this antibiotic has a broad therapeutic index, 
the full limitations of which are not well established.* * 

The second recent trend in the treatment of tuberculosis with strepto- 
mycin has been a decrease in the frequency of its daily administration. The 
protocols issued in May and December, 1946, recommended injections every 
four hours." In July, 1946, Feldman® concluded, from experiments on 
tuberculous guinea pigs, that frequent injections of streptomycin were not 
essential for full therapeutic results. In May, 1947, Feldman, Hinshaw and 
Karlson® reported administering streptomycin in two daily doses. The 
protocol published in November, 1947, recommended injections every four 
to six hours, admitting that, “It is not known how frequently intramuscular 
At Fitzsimons General Hospital we have 


injections need be made. 


administered streptomycin twice daily since October, 1947, with no apparent 
loss of effect. In December, 1947, the Cornell group 
ing streptomycin in a single daily injection. Although the action of infre- 
quently administered streptomycin on ./. tuberculosis is not understood, this 


'* reported administer- 


trend indicates that constantly maintained blood levels are not essential. 

The third trend, a decrease in the duration of treatment, is being stressed 
currently. The original clinical work included a treatment period of two to 
six months,” while the protocols of May, 1946, and December, 1946, recom- 
mended 120 days. In the report of November, 1947, however, the Council 
on Pharmacy and Chemistry '’ recognized the problem of bacterial resistance 
in relation to duration of treatment by stating that strains of resistant tubercle 
bacilli probably appear in at least two-thirds of patients after less than 120 
days of streptomycin administration; they concluded, “It is not known 
how long treatment should be continued.” In December, 1947, the Cornell 
group '’ reduced the treatment period from 120 to 42 days, realizing that 
some therapeutic benefit probably was sacrificed, to prevent the development 


of resistance 
RESISTANCE 


Sensitivity of MM. tuberculosis to streptomycin in vitro was proved first 
by Schatz and Waksman."* Because Buggs* reported the development of 
increased resistance of bacteria other than tubercle bacilli to streptomycin, 
Youmans ** studied the problem in relationship to .W/. tuberculosis and con- 
cluded that streptomycin resistance developed in vivo and in vitro. These 


* This study is now in progress at Fitzsimons General Hospital 
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observations were later confirmed at Fitzsimons General Hospital by study- 
ing the bacteriology of several hundred tuberculous patients treated with 
streptomycin. By examining cultures from these patients, it was ascertained 
that tubercle bacilli, originally inhibited by minute amounts of streptomycin, 
at a later date were capable of growth in vitro in large concentrations of the 
antibiotic. In these cases the organisms were classed as streptomycin re- 
sistant. The actual defining borderline between a therapeutic state of “re- 
sistance” and “sensitivity’’ was first proposed by Steenken ** based on results 
of guinea pig experiments. He found that strains of tubercle bacilli that 
could grow in 10 or more micrograms of streptomycin per milliliter of test 
medium were therapeutically resistant in guinea pigs. Using this criterion, 
the following facts became evident: (1) Resistant organisms were found 
in approximately 75 per cent of streptomycin treated patients on the one and 
two gram schedules. (2) These resistant organisms appeared in most cases 
after 35 to 50 days of therapy. (3) The characteristic of resistance was 
apparently permanent.* 

A number of investigators '’'* demonstrated that resistant organisms 
isolated from patients treated with streptomycin and injected into laboratory 
animals were not influenced by further administration of the drug. Further- 
more, the Cornell group '’ ** have suggested that a definite correlation exists: 
between sensitivity and response of tubercle bacilli to streptomycin therapy 
in humans. In a study of seven patients they noted definite evidence of the 
infections’ regression during the first weeks of treatment, when the organisms 
were highly sensitive to the drug in vitro; however, “at a variable interval 
after the first detection of drug resistant bacilli, the tuberculous infections 
again became actively progressive. In every instance the newly progressive 
infections were completely uninfluenced by the further administration of 
streptomycin. ...’’ The grave potentialities of streptomycin resistance in 
tuberculosis might be inferred from the work of several investigators who 
suggested an actual enhancement of the pathogenicity of resistant strains of 
gonococcus, meningococcus, and B. abortus subjected to continued strepto- 
mycin therapy.** 

Two of the three trends previously described, namely, reduced dosage and 
decreased frequency of injections, seem pharmacologically sound, because 
the problem of toxicity has been minimized; however, the third trend, a 
shortened period of treatment, has not satisfactorily approached the problem 
of resistance because it may conceivably result in some sacrifice of strepto- 
miycin’s therapeutic value. Since a prolonged period of administration of 
streptomycin is theoretically necessary for maximum benefits,’ a treatment 
regimen which would further reduce the problem of toxicity, prolong bacterial 
sensitivity and consequently extend the effective treatment period, in our 
opinion merits investigation. 


* Myron W. Fisher, Ist Lt., M.S.C., unpublished data. 
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ANIMAL EXPERIMENTS 


A plan attempting to accomplish these objectives in humans has evolved 
chronologically from animal experiments. The inference that the effect of 
streptomycin is persistent and not dependent upon high blood levels insured 
by frequent injections, was first made by Feldman.* He observed that the 
effectiveness of streptomycin in tuberculous guinea pigs was not appreciably 
diminished either by infrequent daily injections or by inoculations four times 
daily on alternate weeks. 

In a series of preliminary experiments Corper and Cohn” further sub- 
stantiated these results. In their first study a group of guinea pigs, treated 
with streptomycin for 82 to 91 days and then infected with strains of human 
tubercle bacilli, lived an average of 29 days, whereas a control group lived 
an average of 22 days. Neither group received streptomycin following the 
induced infections. This experiment indicated that streptomycin in tu- 
berculous guinea pigs does not act as a “simple therapeutic retardant,” but, 
rather, seems to exert a “threshold of remote sustained action.” With this 
result in mind, these investigators performed a study of intermittent dosages 
in guinea pigs. When 25,000 streptomycin units were given to one group 
of guinea pigs in four daily divided doses, to a second group in one daily in- 
jection, to a third in one injection every fifth day, and to a fourth group in 
one injection every tenth day, the average duration of life following infection 
with strains of human tubercle bacilli amounted to 125, 100, 100, and 70 days 


respectively as compared to 20 days for the controls. 

With a favorable therapeutic response to intermittent streptomycin ad- 
ministration apparent in guinea pigs, the following experiment was set up at 
Fitzsimons General Hospital in an attempt to substantiate these findings in 


humans. 
Report or 16 Cases 


This report represents observations on 16 patients with pulmonary tu- 
berculosis receiving intramuscular streptomycin therapy by intermittent dos- 
age schedules at Fitzsimons General Hospital during the five month period 
from August 15, 1947 to January 20, 1948. All patients were observed 
for a period of at least one month prior to the initiation of streptomycin. 
Because sensitivity studies were a necessity in this experiment, 50 per cent 
of the patients were selected from the far advanced cavitary group to provide 
positive cultures throughout and after therapy. All patients were positive 
bacteriologically by direct smear or culture before streptomycin was given. 

Strict bed rest was required before, during, and after treatment. Strep- 
tomycin was given intramuscularly, two grams in five divided doses, every 
third day in eight cases, every fourth day in one case, and every fifth day in 
seven Cases. 

No patient received collapse therapy before or during antibiotic therapy 
except one (b.), in whom pneumothorax was initiated after 90 days of strep- 
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tomycin administration. Following treatment, collapse measures were used 
when indicated. In addition, multivitamins, cod liver oil cocktails, and 
300 mg. ascorbic acid were prescribed daily. 

These patients were studied clinically by three of the authors, and the 
sensitivity studies were carried out by a fourth.* Special clinical emphasis 
was placed on weekly evaluations of streptomycin toxic reactions, cough, 
sputum quantity and quality, and weight. Temperature and pulse were re- 
corded five times daily. Caloric and vestibular function tests were performed 
on all patients, except two, after treatment. 

Roentgen-ray studies were made throughout the period of observation as 
follows: (1) stereoscopic views before treatment, on initiation and comple- 
tion of therapy, and monthly throughout hospitalization, and (2) special 
films when indicated. In this experiment material for tubercle bacilli cul- 
tures was submitted weekly during hospitalization, and sensitivity studies 
were done, using Herrold’s medium, on all positive cultures. Wintrobe 
sedimentation rates, complete blood counts, and urinalyses were done bi- 
monthly. 

These cases were evaluated at monthly intervals with a concluding 
analysis in the post treatment period. (See accompanying table. ) 


SUMMARY OF RESULTS 


(Clinical response 

A. Excellent results were obtained in seven cases 

B. Moderate results were obtained in six cases 

(, Minimal results were obtained in three cases 

Roentgenological response 

A. Excellent results were obtained in eight cases 

B. Moderate results were obtained in four cases 

C. Minimal results were obtained in four cases 

Bacteriological status 

A. Conversion occurred during treatment in eight cases 

b. Tubercle bacilli became streptomycin resistant in one case 

C. Tubercle bacilli remained streptomycin sensitive in seven cases 

Toxicity. 

A. No cases in this series showed subjective signs of streptomycin 
toxicity 


Discussion 


Theoretically, an ideal chemotherapeutic agent for the treatment of tu- 
berculosis would be one which, by continuous suppressive and retardant 
action on V/. tuberculosis, would eventually allow the body to gain ascendancy 
and heal the infection. Streptomycin is an antituberculous agent of con- 
siderable potency; however, the prolongation of its suppressive action is 
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limited by the development of bacterial resistance. It is logical, theretore, 
to assume that were the resistance problem eliminated, thereby permitting 
effective administration of streptomycin for an indefinitely long period, its 
continued suppressive action would ultimately permit ascendancy of natural 
healing factors. According to our observations, except in one instance the 
intermittent dosage schedules have prolonged bacterial sensitivity and have 
thus lengthened the effective treatment period. 

The relationship between streptomycin resistance and dosage is a subject 
of considerable speculation, especially as it may pertain to intermittent admin 
istration of this antibiotic. It has been amply demonstrated that within 
limits the total daily dosage of streptomycin, as well as the frequency of daily 
injections in no way alter the time of occurrence or incidence of resistant 
organisms. One can conclude that a fairly constant exposure of tubercle 
bacilli to streptomycin results in the appearance of resistant forms. On the 
other hand, we are faced with the striking fact that the intermittent admin- 
istration of streptomycin, at intervals of three, four, and five days, results in 
a prolongation of bacterial sensitivity. 

In brief, experimental evidence favors two theoretical explanations of 
bacterial resistance : that of genetic selective mechanisms, and that of acquired 
characteristics. The former has received considerable support in explaining 
resistance in bacteria other than tubercle bacilli, but lacks sufficient evidence 
to explain streptomycin resistance in MM. tuberculosis. The theory concerned 
with acquired characteristics implies that an entire population of tubercle 
bacilli can, in an almost simultaneous fashion, develop resistance to strepto- 
mycin without dependency on “variants.” It is probable that both theories, 
working together, may eventually explain the development of resistance. In 
practical study, few test tube or animal experiments support either theory. 

It is conceivable that the apparent prolongation of streptomycin sensi- 
tivity on intermittent dosages may in some way be related to the life cycle of 
the tubercle bacillus. In the test tube, this has been calculated by Youmans ** 
to be between 36 and 72 hours. If this cycle is interrupted at the proper 
intervals, possibly every 72 hours, this interruption may result in serious 
alteration of the metabolic activity of tubercle bacilli so that they are incapable 
of the form of adaptation required to develop streptomycin resistance. On 
the other hand, if the organism is constantly exposed to streptomycin, it may 
in some manner adapt itself more rapidly to such exposure with subsequent 
resistant forms, such adaptation occurring through the forced necessity of 
altered growth and metabolic activity. As a working hypothesis, this con- 
cept is open to considerable challenge as it is based entirely on empiric ob- 
servations and not on controlled experiments. 

The mechanism of developed bacterial resistance is not understood ; 
however, if current studies * substantiate the observation that bacterial sen- 
sitivity is prolonged during the intermittent administration of streptomycin, 


*A study on the effect of intermittent dosage schedules is now in progress on a larger 
series of cases at Fitzsimons General Hospital 
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a number of practical benefits will result. In view of the importance of “strep- 
tomycin protection” against bronchogenic spreads, the first advantage of 
prolonged bacterial sensitivity is manifested where collapse procedures are 
necessary. Because bacterial resistance develops rapidly, much emphasis 
recently has been placed on shortened treatment periods. Since roentgen- 
ray response to streptomycin therapy is not immediate, determinations of the 
feasibility of proposed surgical procedures or management during 30 to 42 
days of treatment are difficult and frequently inaccurate; on the other hand, 
if initiation of collapse procedures is withheld pending manifestation of de- 
layed resultant roentgen-ray changes, several months of possible therapeutic 
effect will be sacrificed and an actual exacerbation or spread of the disease 
might occur. Furthermore, the effect of a second course of streptomycin 
administered at this time as protection against bronchogenic spread might 
be lost if bacterial resistance has developed. Consequently, it seems logical 
to assume that the ideal management would consist of a continuation of the 
suppressive action of streptomycin until the time that an accurate evaluation 
and decision as to future management can be accomplished. In addition, 
with this prolonged continuous suppressive action of streptomycin, it is 
conceivable that in certain cases contemplated surgical procedures might be 
avoided or at least be rendered less radical. 

Since antibiotic retreatment is seemingly ineffective in cases with resistant 
organisms, it is advantageous to maintain prolonged bacterial sensitivity for 
the management of post streptomycin exacerbations or spreads, because 
effective retreatment is then feasible. The following case history, included in 
this series, exemplifies effective retreatment of a patient with sensitive organ- 
isms. 

Case Report 

A 29 year old white male entered Fitzsimons General Hospital on July 17, 1947, 
with a diagnosis of moderately advanced pulmonary tuberculosis, exudative in nature. 
Symptomatic onset of disease, characterized by gross hemoptysis, was on June 30, 1947. 
Gastric culture was positive for tubercle bacilli. He received streptomycin intramus- 
cularly, two grams every fifth day, from August 30, 1947 to November 6, 1947, with 
excellent radiological results, as demonstrated by roentgenograms taken before and 
after treatment (figures 1 and 2). Sensitivity studies following treatment revealed 
streptomycin sensitive organisms. He subsequently developed an acute exacerbation 
ot his disease (figure 3). At this time Wintrobe sedimentation rate increased from 
normal to 20 millimeters, sputum quantity was nil, there was no evidence of hemop- 
tysis, temperature was normal, and there were no symptoms suggestive of an atypical 
or bacterial pneumonia. He was retreated with streptomycin from February 7, 1948 
to April 29, 1948. A right pneumothorax was initiated on March 17, 1948, to main- 
tain the excellent results obtained from the second course of streptomycin (figure 4). 
Since retreatment was initiated, sedimentation rate has again returned to normal, and 
repeated gastric cultures have been reported as negative. 

The importance of successful retreatment is also emphasized in the man- 
agement of cases where streptomycin is administered to afford symptomatic 
reliet. If such symptoms recur with resistant organisms, further strepto- 
mycin therapy is probably ineffective and management is then extremely dif- 
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ficult. An effective streptomycin schedule which will not cause the develop- 
ment of bacterial resistance is highly desirable since the dissemination of 
streptomycin resistant organisms might be a public health disaster. By thus 
minimizing the incidence of streptomycin resistant organisms, future ef- 
fectiveness of this antibiotic will not be subjected to the principle of diminish- 
ing returns. 


J 


1S Aug 47 


Fic. 1. Chest roentgenogram before streptomycin therapy. 


It is possible that hematogenously disseminated lesions, especially menin- 
gitis, might be treated more successfully if the effective treatment period 
could be prolonged with intermittent dosage schedules. The results on 
previous regimens generally have been unsatisfactory because of relapse and 
ultimate death with streptomycin resistant organisms. 
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With a marked decrease in the incidence of both bacterial resistance and 
streptomycin toxicity, much reluctance to treat primary and minimal tu- 
berculous lesions with streptomycin might be obviated. Minimal lesions, as 
a rule, respond favorably to adequate conservative management, and the vast 
majority of primary tuberculous infections readily undergo regression and 
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18 Nov 47 


Fic. 2. Chest roentgenogram after streptomycin therapy. 


healing. However, a certain percentage of these lesions, dependent on nu- 
merous factors, may progress by direct extension or hematogenous dis- 
semination to lesions of grave prognosis. Consequently, protection against 
this hazard by an intermittent dosage administration of streptomycin appears 
possible and highly desirable. 
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In this study absence of subjective evidence of streptomycin toxicity, con- 
firmed * after treatment by normal caloric and galvanic vestibular stimula- 
tions in all but two cases,+ suggests an additional advantage of the inter- 
mittent dosage schedules. In consideration of the previously decreased 
incidence of toxicity accomplished by reduced dosage, statistical significance 
of this observation in a small series of cases is questionable. However, in 
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Fic. 3. Chest roentgenogram demonstrating post streptomycin exacerbation 


view of possible incurred disabilities and medicolegal aspects of streptomycin 
toxicity, any dosage schedule which might further reduce or even eliminate 
these factors, without sacrifice of therapeutic effect, merits consideration. 
Other advantages of intermittent dosage schedules, which are of real but 

* We wish to acknowledge our gratitude to Ist Lt. Waymon B. Norman, M.C., A.U.S., 


who completed the vestibular function studies. 
+ Patients discharged from hospital before objective toxicity studies could be performed 
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secondary value, constitute reduction of cost and patient discomfort without 
relinquishment of prolonged therapeutic benefits. 

If alternate dosage schedules are in some way responsible for the pro- 
longation of bacterial sensitivity and further reduction of toxicity, the ex- 
perimental results of suggested basic and clinical research ultimately may 
overshadow the practical values which we have enumerated. For the 


7 Apr 48 


Fic. 4. Chest roentgenogram after retreatment with streptomycin. Right pneumothorax 
added after marked resolution had occurred. 


moment, it would be important to determine: (1) the longest interval be- 
tween streptomycin injections compatible with a sustained retardant action 
on M. tuberculosis, (2) the daily dosage, (3) the effects of sulfones and 
other antituberculous agents which could be readily combined with strepto- 
mycin intermittent dosage schedules and (4) how long sensitivity can be 
preserved under this plan of treatment. 
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SUMMARY 


The results of animal experiments suggested intermittent dosage sched- 
ules, and the results from 16 patients with pulmonary tuberculosis treated 
by this method indicate that sensitivity of M. tuberculosis can be prolonged. 
Thus the effective treatment period might be extended while expense and dis- 
comfort of administration can be reduced. In addition, it may be a method 
of further reducing toxicity. Intermittent dosage schedules suggest nu- 
merous experiments, both basic and clinical. 

The greatest advantage of this plan is a prolongation of sensitivity sug- 
gestive of the following benefits : 


(1) Retreatment is more feasible. 

(2) Surgical procedures can be correlated with delayed roentgen-ray 
changes without sacrificing sensitivity. 

(3) Symptomatic treatment may become more widely used. 

(+) The incidence of resistant organisms in the general population may 


be reduced. 
(5) A more feasible plan for treating tuberculous meningitis is 


postulated. 
(6) Some hesitance in the treatment of minimal tuberculous lesions 


might be eliminated. 
CONCLUSIONS 


1. In this series, clinical and roentgenological results are comparable 
with those obtained in previous one and two gram dosage schedules. 
2. Subjective evidence of toxic reactions to streptomycin was not found 


in a single case of this series. 
3. The sensitivity of the isolated tubercle bacillus to streptomycin in this 
series was prolonged. 
4. Results of this study indicate further investigation of intermittent 
dosage schedules. 
ADDENDUM 


A follow-up study consisting of 100 patients, divided into two groups receiving 
one and two grams of streptomycin every third day, respectively, is currently under 
investigation. 

Clinical and roentgenological results obtained on these patients appear com- 
parable to those obtained on other dosage regimens. Streptomycin toxicity was noted 
in only one patient, an 80 pound 53 year old white male, receiving two grams of 
streptomycin every third day. This patient exhibited mild transient vestibular dys- 
function on about the one-hundredth day of treatment. His vestibular function re- 
turned to normal, however, following completion of 126 days of streptomycin therapy. 

Though sensitivity studies on the entire series are incomplete, results to date ap- 
pear to confirm the impression that bacterial sensitivity is prolonged. A comparison 
of results of sensitivity studies from this series with those obtained from an excellent 
bacteriological study on 45 patients who received one gram of streptomycin daily for 
120 days ** is presented in the following chart. 

Since this study is incomplete, the above figures only represent results to date 
and are subject to modification as further sensitivity results are received. 
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After 42 Days Treatment After 70 Days Treatment 


| 
No. Cultures | No. Cultures 
Resis. to 10 | Total Resis. to 10 
| MCM of Strep. Pos. MCM of Strep. 
per ML of | . Cultures per ML of 
Media Media 


Intermittent 
regimens 


| 
One gram per day 10 | 
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RECENT ADVANCES IN THE STUDY OF 
ARTERIOSCLEROSIS * 


By S. O. Watre,? M.D., Philadelphia, Pennsylvania 


ProGress in this most important and common of diseases continues to be 
disappointingly slow. Probably the exigencies of war have retarded research 
into the tantalizing problem of arterial disease. On the other hand there is 
increasing awareness of the aging of our population, and of the increasing 
number of deaths among young and old due to arteriosclerosis. 

Some of the more interesting and important developments in the past two 
or three years will be discussed here. No attempt is made to cover the com- 
plete literature, but emphasis will be given to work which the author believes 
to be of significance. Four excellent reviews *** * and two monographs ** 
have summarized work up to 1945. Moschcowitz * continues to express his 
fatalistic views on arteriosclerosis, saying it is the inevitable destiny of man- 
kind. The nature of its pathogenesis and the possibility of its control still 
continue, however, to intrigue many investigators. 


CLINICAL FEATURES 


The relation of the nutritional status and obesity to arteriosclerosis was 
caretully studied by four groups of investigators. Wilens* using autopsy 
material from Bellevue Hospital found advanced atherosclerosis about twice 
as common in the obese as in the poorly nourished group. The relation 
between the state of nutrition at necropsy and the degree of atherosclerosis 
was independent of age, sex, and the presence of hypertension or diabetes. 
l-urthermore, obesity appears to be a more striking factor in the development 
of atheromatous lesions in men than in women and especially in coronary 
artery disease. Since the findings were postmortem material there is evi- 
dence that if the analyses were based on the probable state of nutrition prior 
to the final illness, the relationship would be even more striking. Of course, 
obesity alone is not the cause of atherosclerosis. For example, obese women 
have less atherosclerosis than obese men, and almost 40 per cent of poorly 
nourished people over 75 years of age have severe atherosclerosis at autopsy. 
As high as 15 per cent of all poorly nourished nonhypertensives over 35 
years of age were found to have severe atherosclerosis. But the close cor- 
relation between the degree of obesity and the extent of the atherosclerotic 
process is evident trom this survey. 

Further evidence is contained in a study by Levy et al.* based on 22,000 
Army officers. They found that the overweight group showed higher rates 
for later sustained hypertension. Adlersberg, Coler and Laval "* studied the 

* Received for publication July 11, 1947. 

From the Department of Medicine, University of Maryland Medical School, Baltimore. 

Present address: Philadelphia General Hospital. 
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effect of weight reduction on arterial tension. Three-fourths of the patients 
who lost weight (an average loss of 23 pounds in eight months) had a reduc- 
tion in blood pressure. French and Dock "' found obesity present in 91 per 
cent of their 80 cases of fatal coronary arteriosclerosis in soldiers under 36 
vears of age 

Held ** has suggested that when an arteriosclerotic lesion, even minute, 
develops in “any one of the centers regulating blood pressure, hypertension 
is the direct outcome.’” These centers are said to be the carotid sinus, the 
wall of the aorta, the medulla oblongata, the midbrain and splanchnic region. 

We have used the words athero- and arteriosclerosis loosely, chiefly be- 
cause these are the words used by the authors. Wolffe ‘* has tried to dif- 
ferentiate the two. He considers atheromatosis a disturbance of lipoid 
metabolism, perhaps due to a deficiency of an, as yet, unknown secretion of 
the pancreas. Calcification, true hardening, is often more protective than 
destructive as the greatest degree of thrombosis and obliteration of the lumen 
is found in the non-calcified atheromatous arteries. Arteriosclerosis (soft- 
hardening ) is an all inclusive term, both for the long softening phase of the 
disease as well as for the deposition of calcium. 

Howell '* clinically examined 341 older persons and divided them on the 
basis of palpably thickened arteries. He found a rough correlation between 
the age and hypertension and the degree of hardening and tortuosity of 
peripheral vessels. The presence of arcus senilis has been found to be often 
closely related to a fairly extensive disturbance in cholesterol metabolism, 
including young patients with coronary artery atherosclerosis and familial 


xanthomatosis.' 


‘Ture CEREBRAL ARTERIES 


Attempts to produce cerebral atherosclerosis in rabbits by means of a 
high cholesterol diet proved unsuccessful even after ligation of the carotid 
and jugular vessels. The changes that were found in the arteries were also 
found in the non-cholesterol fed controls and these changes were rightly 
attributed to a hypertensive effect." However, other work '’ showed that 
foam cells developed in one-third of cholesterol fed rabbits in the vascular 
tissue of the choroid plexus and in the suprachiasmatic capillaries. But 
atheromatous disease such as is seen in humans has not been produced. 

Riese '* studied 18 brains of patients over 77 years old. Practically all 
showed at least some degree of cortical atrophy, diffuse or localized. The 
degree of atrophy was not closely related to the age or to the clinical history. 
There were no special, pathognomonic or characteristic abnormalities found 
in the cortex of these old brains. 

Grossly seen circumscribed areas of complete deficiency in the muscular 
coat was frequently found in the larger cerebral arteries."* The causes, it is 
said, may be due to either defective development of the wall, or degeneration 
and fibrosis of the intima, or perhaps the effect of an advanced atheroma 
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Similar lesions in the internal elastic membrane are said perhaps to result in 
focal erosion or atheromatous degeneration. 

Pollak *° reports that one quarter of 2000 patients who came to autopsy 
at a state hospital were clinically diagnosed as having psychosis with cerebral 
arteriosclerosis. But only one quarter of these patients died primarily of 
arteriosclerosis. The majority died of pulmonary diseases. 

Two types of venous changes in cerebral vessels were found in a series 
of 65 cases of hypertension and cerebral hemorrhage.” These were (a) 
reversible, with venous congestion, stasis and distention, and (b) structural 
changes in the vessel wall with extreme atrophy, degeneration and necrosis. 

A group of 53 senile patients with cerebral arteriosclerosis or senile 
psychosis were studied by Liberson and Sequin.** They found that patients 
whose major symptoms were confusion and marked irritability had a much 
higher incidence of abnormal electroencephalograms than those whose symp- 
toms were anxiety or delusions. However, often no EEG abnormalities 
were found in patients with anxiety, agitation and delusions. 

A valuable technic for the visualization of cerebrovascular lesions has 
been described.** ** Thorium oxide is injected into the internal carotid 
artery. This technic permits the roentgen visualization of that artery as 
well as the middle and anterior cerebral arteries and some of their branches. 
Incidentally, intracranial aneurysms were found in 0.5 to 1.6 per cent of 
cases on routine postmortem examination.” 

To explain the mechanisms of rupture of cerebral vessels, Turner * 
devised a model of glass and rubber tubing. The more tortuous the course 
the earlier the rupture of the rubber tube and the more frequently does the 
rupture occur at the distal fixed point. 


PsyCHOSOMATIC ASPECTS 


Binger * reémphasized the fact that an intense anxiety state often exists 
preceding a myocardial infarction. And he also suggests, as Dunbar has, 
that often the coronary occlusion personality type is a stubborn, self-willed 
man given to hard work, self-discipline and a compulsive devotion to finishing 
a task, driving himself to success. His criterion of success means at least 
equalling his superiors and surpassing and dominating others. Superficially 
he appears self-reliant and outgoing, but he dislikes sharing responsibilities 
and is given to brooding. 

Barbara * describes a 33 year old man who developed an acute occlusion 
of a coronary artery. He had a neurotic drive “to become perfect, powerful 
and unique” in order to compensate for his sense of inferiority. These 
authors and others * do not imply a causal relationship between the occlusion 
and infarction and the personality difficulties. But knowledge of the type 
of person in whom such atheromatous vascular accidents tend to occur has 
perhaps prophylactic and prognostic value. 
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CorRONARY ATHEROSCLEROSIS 


Two very significant studies have recently shed much light on this all too 


frequent disease. 

Dock * carefully studied the coronary vessels of 24 infants who died at 
birth. He found that even at birth the coronary intima is unusually thick 
and that the male begins life “with about three times as much coronary 
intima as the female.” This helps to explain the tendency of males to 
coronary atherosclerosis with occlusion and infarction and the susceptibility 
of the coronary vessels generally. Atherosclerosis clinically is more com- 
mon and severe in the presence of hypertension and/or faulty cholesterol 
metabolism, but this does not explain the marked sex difference. Certainly, 
if most men have “masculine coronary intimas,”’ then given one or more of 
the other poorly understood factors leading to the development of athero- 
sclerosis, there will be a predilection for the development of these lesions in 
the coronary intima as compared to other arteries of similar size. There 
seems to be no question that familial difference in the incidence of coronary 
artery disease depends in part on the anatomical difference at birth as well 
as the rate of thickening in determining the site and time of an atheromatous 
occlusion. In short there is a predilection of atherosclerosis for the epi- 
cardial branches of the coronary arteries based on the physiological relative 
thickness of the intima, which is greater in males than females, even at birth. 

The second important contribution deals with the thrombotic phase of 
coronary thrombosis. Dicoumarol has been used in a number of series of 
cases. Reports are filtering into the literature all the time and it is too early 
critically to analyze the value of this treatment. Early reports by Nichol and 
Page,”’ Peters and associates *' and Wright ** among others led to a height- 
ened interest in the blood clotting problem. Thus, Peters et al.*' reported 
that the prothrombin clotting time was reduced in most cases of coronary 
thrombosis. 

However, Cotlove and Vorzimer® found no alteration in whole or 
diluted plasma prothrombin time in patients with coronary occlusion with 
or without mural thrombosis. In fact, they found no change in the presence 
of digitalis, bed rest or ambulation or congestive heart failure. Further- 
more, four out of eight cardiac patients who developed thrombophlebitis or 
thromboembolism had no alteration in prothrombin time. Similar findings 
have been reported by Meyers and Poindexter.” 

On the other hand some evidence has been found * that many lesions 
classified as atherosclerosis are really mural thrombi which through organi- 
zation have been transformed into fibrous intimal thickenings. 

Falk “ has reviewed the recent work in dicoumarol therapy for acute 
coronary thrombosis and the interested reader is referred to that paper as 
well as to the others which may have appeared since then. While final 
evaluation of dicoumarol therapy as a routine measure in the treatment of 
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acute coronary artery disease cannot be made as yet, it certainly is a promis- 
ing lead which will get further study. 

The problem of the relation of effort to attacks of coronary occlusion and 
infarction has long been a vital and poorly understood one. Blumgart * 
found severe effort to be a precipitating factor in a “small but definite pro- 
portion of cases.” 

On the other hand, French and Dock "* found that vigorous effort brought 
on a fatal attack in over 50 per cent of their young patients. The fatal attack 
began during sleep in only 10 per cent of the cases. We might enumerate a 
few of their interesting findings because they show the complexity of the 
problem of coronary atherosclerosis. For example, among the 80 young, 
presumably healthy soldiers who died in coronary attacks, coronary throm- 
bosis was found in 36 per cent of the cases. A recent infarct was found in 
only 19 per cent of the hearts, yet all died as cases of clinically acute coronary 
artery disease. However, old scars were found in 59 per cent of the hearts. 
A number of soldiers had had previous episodes of chest pain. Finally, 
multiple arteriosclerotic plaques were found in 84 per cent of the men. Thus, 
even in this group of “normal” young men there were numerous signs of 
extensive atherosclerotic disease. 

Two recent investigations of coronary arteriosclerosis using the injection 
of radio-opaque material have appeared.***’ In a series of 70 unselected 
adult hearts ** coronary occlusion was found in 12. And among these 12 
hearts there were 31 points of obstruction. The lack of strict correlation 
hetween occlusion and infarction, which had often been noted before, shows 
up well in these statistics. Thus in two out of five hearts with a recent 
occlusion there were no new infarcts, and in one out of four hearts with 
recent infarcts there was no recent occlusion. Essentially similar results 
were obtained in a study of 166 hearts.” 


AorTA 


Flory *’ found arterial occlusions in small and medium sized vessels of 
the spleen, pancreas and in the kidneys, where they caused wedge-shaped 
areas of cortical atrophy. These seemed to be emboli from eroded athero- 


matous plaques of the aorta. 

That tissue anoxia may play a role in the pathogenesis of arteriosclerosis 
is suggested by the investigation of Blumenthal *' on 175 postmortem speci- 
mens of the ductus arteriosus. The pathological changes seen in the ducti 
are similar to those seen in arteriosclerotic lesions. 


PERIPHERAL VESSELS 


Sympathectomy has been performed in an attempt to improve the cir- 
culation to the lower extremities in the presence of moderate or severe arterio- 
sclerosis. Telford and Simmons’ * experience in 98 cases with symptoms 
of intermittent claudication was disappointing, while de Takats’ et al."* study 
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of 25 patients was more encouraging. At any rate there is still no unanimous 
opinion as to the value of sympathectomy. Probably, as these authors in- 
dicate, there is a certain group of patients who will be benefited. Further 
study is needed to differentiate this group. 

The effect of smoking on the peripheral blood flow continues to attract 
interest. Thus, Stewart and co-workers ** found that the smoking of 
cigarettes does cause arteriolar constriction with diminished blood flow to 
the peripheral arteries in the older patient with arteriosclerosis, but this is 
quantitatively less than in young normal adults. 

Weinroth and Herzstein * found a 20 per cent higher incidence of throm- 
bosed peripheral arteries in smokers as compared to non-smokers in a group 
of 301 diabetics. They found no arteriosclerotic vascular disease in non- 
smokers under 40 years of age, whereas in smokers in the same age group 
the incidence was between 25 to 33 per cent. In another study “ of 249 
male diabetics these authors found clinical evidence of arteriosclerotic periph- 
eral vascular disease in 51 per cent of cases. One quarter of those under 40 
years old were afflicted. This further substantiates our knowledge of the 
selective and frequent premature arteriosclerosis in the lower extremities of 
diabetics. 

Moenckeberg’s sclerosis was clearly described by Silbert and Lippmann.” 
They emphasize its rarity (13 in 2600 cases of arteriosclerotic peripheral 
vascular disease). It is not a senile degenerative disease and quite different 
from the intimal disorder variety. It occurs in young and middle aged men, 
who show no sign of impaired circulation anywhere. Extensive peripheral 
calcification is found on roentgen-ray examination. The course is very 
benign and no treatment is needed. 

Two interesting developments in therapy deserve mention. Katz “ used 
ether intramuscularly and intravenously in cases of diabetic gangrene and 
peripheral arteriosclerosis. There was immediate relief of pain, as well as a 
lowering of the blood pressure and a diuresis. Relief from the pain of 
intermittent claudication often lasted for weeks or months. Similarly 
excellent results following parenteral administration of histidine and ascorbic 
acid in order to elaborate histamine in vivo have been reported.’ If these 
reports can be substantiated then a definite addition to our inadequate thera- 
peutic tools will have been made. 


PERIMENTAL WorK : (CHOLESTEROL 


The process of unravelling the cholesterol-arteriosclerosis knot continues. 
A widespread misconception based on high cholesterol diet feeding experi- 
ments in rabbits is slowly being cleared up. There was a tendency in many 
quarters erroneously to associate the blood concentration of cholesterol with 
the total amount of fat in the body or with the rate of absorption and excre- 
tion. The serum level is merely a quantitative estimate of the amount of the 
lipid in transport at that moment. 
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That there are individual differences in the ability to metabolize choles- 
terol even in hypercholesteremic rabbits has been shown by Pollak.*° And in 
children “ the amount of cholesterol in the serum was independent of the 
intake. 

Furthermore we must be careful in making clinical deductions from 
experiments on animals because in rabbits, the favorite for induced athero- 
matosis experiments, the age and weight of the animal play a significant réle 
in the final results.°* 

Popjak ** found that the level of free cholesterol in the plasma regulates 
fat metabolism by determining the rate of mobilization of fatty acids from 
the depots and the rate of phospholipid synthesis. This has broad implica- 
tions and further work along this line is indicated. 

Recently a suggestion has been made * that there may be a protective 
value to cholesterol in some forms of arterial disease. Dogs on a high fat 
low protein diet developed arterial lesions resembling human periarteritis 
nodosa and rheumatic arteritis, if the kidneys were damaged. The dietary 
factor responsible was a heat stable lipid found in cod liver oil among other 
foods, but was not vitamin A or D. These lesions could be retarded by feed- 
ing cholesterol and vitamin E. 

In connection with the latter, Bruger *’ reported that in cholesterol fed 
rabbits, parenteral vitamin EF appreciably augments the deposition of choles- 
terol in the aorta and increases only slightly the concentration of cholesterol 
in whole blood and in the liver. 

It has also been shown that rabbits on a high cholesterol diet with the 
addition of olive oil deposited more cholesterol in the liver and aorta than 
non oil-fed controls although serum levels were only slightly increased.* 
And on the other hand, rats fed egg yolk powder developed hypercholes- 
terolemia but no aortic atherosclerosis.°* These investigations are further 
examples of the dissociation between serum and tissue concentrations of 
cholesterol. 

Hueper ** continuing his iniportant investigations has found that the 
colloids in the serum of dogs and rabbits on a high cholesterol diet were more 
labile, i.e. flocculated more easily when shaken with such “colloid-active” 
substances as thiocyanides, thiourea and isotonic saline solution. This 
vibratory lability, resembling the churning of butter, is partly dependent on 
the formation of a film in the foam at the air-liquid interface. He concludes 
that dogs fed cholesterol in oil show a definite increase in the ether extractable 
fraction of both total and esterified cholesterol, which is probably colloidally 
less stable than the cholesterol fraction bound to proteins. The interested 
reader is referred to his exhaustive review * for a more complete picture of 
colloidal plasmatic disturbance. 

Hueper has also used such substances as sodium cellulose glycollate *’ 
and hydroxyethylcellulose® to support his concept that “in the genesis of 
these changes the macromolecular colloidal matter present in plasma is taken 
up by endothelial cells, which are transformed into foam cells, and infiltrate 
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extracellularly into the subendothelial spaces in which normally a turbulence 
of the blood exists, and where thereby a vibratory lability of the plasma col- 
loids is produced.” 

For many years thyroid extract and the iodides have been known to re- 
duce the incidence of atherosclerotic lesions in certain cases under special con- 
potassium iodide protected three out of 16 and 
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ditions. Ina recent report 


thyroid extract two out of 16 chickens fed a high cholesterol diet from de- 


veloping atherosclerotic lesions. 

However, thyroidectomized rabbits were not protected from athero 
sclerosis by adequate doses of potassium iodide.*’ The latter finding sug- 
gests that the protective action of the iodides is mediated through the action 
of iodine on the thyroid gland. 

Calcium deposits have been studied by Frondel and Prien ** who found 
that carbonate-apatite was the principal inorganic salt in pathological cal- 
cification. It was the principal salt in tuberculous lymph nodes and sub- 
cutaneous hematomas but was found in small amount in the concretions of 
sclerotic arteries. 

The elastic tissue of the larger arteries was studied by Carlborg ** who 
describes the “Groénblad-Strandberg syndrome.” This is a disease of de- 
generation of the elastic tissue in the arterial wall. It is characterized by the 
occurrence of “typical eyeground angioid streaks with pseudoxanthoma 
elasticum.”” An abnormally low pulse wave velocity was cited as evidence 
of widespread elastic tissue damage. ‘The elastic tissue of the aorta is be- 
lieved to protect the left ventricle from hypertrophy and this tissue in the 
peripheral arteries acting as a shock absorber prevents the “wearing out of the 
arterial wall.” 


CONCLUSION 


Some of the more important recent developments in the study of arterio- 
sclerosis have been reviewed. The advance is slow but progressive. Un- 
fortunately a chronic almost whiquitous disease does not attract as much 
interest among physicians and laymen as do the more spectacular infectious 
diseases. But the overwhelming importance socially as well as medically of 
this disease makes increasing investigative work imperative. The next 
decade should see great advances, at least as long as there are men who do not 
believe that arteriosclerosis and its sequelae are “the inevitable destiny of 
mankind.” 
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CASE REPORTS 


_CARONAMIDE* AND PENICILLIN IN SUBACUTE BACTERIAL 


ENDOCARDITIS DUE TO STREPTOCOCCUS FAECALIS + 


By Wittiam G. Leaman, M.D., F.A.C.P., Philadelphia, Pa.. Martian B. 
Wrkincsson, M.D., Upper Darby, Pa., Marte B. Wesster,t M.D., 
Madison, Wisconsin and Curistopuer C. Suaw.$ M.D... F.AC.P., 
Hashington, D. C. 


PENICILLIN is the antibiotic of choice in the treatment of subacute bacterial 
endocarditis ' if the organism is sensitive to the bactericidal action of penicillin 

Adequate daily dosage of penicillin over a sufficiently long period is imperative 
in obtaining clinical success with antibiotic therapy.* Insufficient amounts of 
penicillin may produce a deceptive response, with disappearance of symptoms, 
drop in temperature and sterile blood cultures, but as soon as such inadequate 
treatment is discontinued bacteremia promptly returns.* Another danger in- 
herent in sub-curative therapy is the development of resistance to the antibiotic 
by the pathogenic organism. Subsequent therapy may require extremely large 
daily doses of penicillin.‘ 

Definition of the term, “adequate daily dosage,” is exceedingly difficult, and 
in our present state of knowledge appears to be directly related to the strain 
sensitivity of the organism in vitro.” Bacteriological determination of the degree 
of resistance to penicillin, of the organism isolated from the patient's blood stream, 
is essential in determining adequate daily dosage of antibiotic. Hence, bacterio- 
logical identification and classification of the pathogen are of primary importance.® 
The effective daily dosage of penicillin may vary from 500,000 units to many mil- 
lions of units, depending upon the type of organism, its antibiotic resistance, and 
the known or probable duration of the infection prior to the institution of anti- 
biotic therapy.’ 

The period of time necessary for the continuous administration of penicillin 
to effect clinical arrest of the infection has been reported to vary from three weeks 
to 17 months,* and the total dose of antibiotic per patient may range from 5) mil- 
lion units to 210 million units, or more. However, the total dose per se 1s 
relatively unimportant, since the continuous daily dose must be sufficient to pro 
vide plasma levels of antibiotic high enough to exert antibacterial action at all 
times during therapy. If the concentration of penicillin in the plasma is inade- 
quate as far as antibiotic action is concerned, then the organism will continue to 
multiply, even during the administration of penicillin, and at one and the same 
time develop increased antibiotic resistance in vitro as well as in vivo.* 

* Staticin’ caronamide was supplied through the courtesy of Sharp & Dohme, Inc., 
Philadelphia, Pa. 

+ Received for publication December 11, 1947. 

From the Department of Medicine, The Hospital of the Woman's Medical College of 
Pennsylvania, Philadelphia, Pa. 

t Resident in Medicine, University Hospital, Madison, Wis. 

$ Captain (MC) U S N, on active duty at Research Division, Bureau of Medicine and 
Surgery, Navy Department 
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The use of anticoagulants in combination with antibacterial agents in the 
treatment of subacute bacterial endocarditis * has not been supported by statistical, 
anatomical or histological evidence," thus indicating that anticoagulants are not 
a necessary adjunct to therapy of this disease with penicillin.” 

Penicillin alone may be administered by intermittent intramuscular injec- 
tions, by continuous intramuscular or intravenous infusion-drip, or by one or two 
daily intramuscular deposits of massive doses of antibiotic in oil and beeswax.* 
The aim of any method is to maintain the highest penicillin blood levels for the 
longest period of time.'? 

This problem of maintaining very high penicillin blood levels where the infec- 
tion is due to extremely resistant organisms. has been attacked from many 
angles, but its solution has remained difficult because of the very rapid and con- 
stant excretion of penicillin from the blood stream into the urine. Temporary 
inhibition of the renal tubular excretion of antibiotic by the use of diodrast,’* 
by para-aminohippurate,’* or by benzoic acid ** has been successful in raising the 
level of penicillin in the plasma '***; but for a number of reasons, such meas- 
ures do not lend themselves to practical therapeutic application. Both diodrast 
and para-aminohippurate must be given in very large amounts by constant in- 
travenous drip, in order to saturate the tubular excretory mechanism. Benzoic 
acid will enhance antibiotic blood levels only when fluids and salt intake are 
restricted."* 

A new concept of the competitive inhibition of the renal tubular excretion of 
penicillin * is hased on the fact that glomerular filtration accounts for approxi- 
mately 20 per cent of the penicillin appearing in the urine, while the remaining 
80 per cent of urinary penicillin is excreted by the zenal tubules.*° 

It has been shown that a new compound, caronamide,*' can specifically and 
reversibly inhibit the renal tubular transport of penicillin. It is believed that 
caronamide has a specific, selective and reversible affinity for the enzyme trans- 
port mechanism responsible for the tubular excretion of penicillin from the plasma 
into the urine. By temporary inhibition of this enzyme mechanism, urinary 
penicillin is reduced to glomerular filtration.** 

Extensive pharmacologic ** and preliminary clinical investigation ** of this 
new compound, 4’-carboxyphenylmethanesulfonanilide, have demonstrated that 
caronamide has an order of toxicity comparable to other drugs in common use,*° 
and appears to have a wide margin of safety. In adequate oral dosage, caron- 
amide will elevate the plasma concentration of penicillin at least fourfold.** ** ** 
*6, 81 This new drug should therefore be of definite clinical value when adminis- 
tered concomitantly with penicillin in the therapy of resistant disease conditions 
requiring high penicillin plasma levels. 

Caronamide has been successfully employed as an adjunct to penicillin 
therapy in the treatment of subacute bacterial endocarditis.** *° Accordingly, the 
co-administration of caronamide and penicillin was evaluated in a patient criti- 
cally ill with a blood stream infection which had previously failed to respond to 
antibiotic therapy. The offending organism isolated from the blood stream was 
a resistant type of Streptococcus faecalis. Gratifying therapeutic response was 
obtained in this patient when sufficiently high plasma levels of penicillin were 
maintained for 36 days. The patient received 228 million units of penicillin, and 
ingested 1584 gm. of caronamide over a period of 66 consecutive days, with no 
untoward effect, as shown in the following case report. 
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Case REPORT 


A married, colored woman, aged 25 years, was admitted to the Hospital of the 
Woman's Medical College on May 8, 1947, and delivered of a full-term male infant 
the next day. She was returned to her home, by ambulance, on the third postpartum 
day. 

The patient was re-admitted May 16, 1947 to the Medical Service, complaining 
of headache, chills and fever of 48 hours’ duration. 

The past history revealed scarlet fever at six years of age, and an attack of 
acute rheumatic fever at 12, at which time she was hospitalized for three months. 
Residual valvulitis was apparent as mitral stenosis and insufficiency. There were no 
signs of cardiac distress during her recent (first) pregnancy. 

At re-admission on the seventh postpartum day, the lochia was scanty and 
malodorous. Culture of cervical discharge revealed a profuse growth of 8-hemolytic 
streptococcus, Group “D,” and identical organisms were repeatedly isolated by blood 
culture. Cervical smear was negative for Neisseria and monilia. 

In view of the previous damage to her mitral valve, and in the presence of 
positive blood cultures, a diagnosis of subacute bacterial endocarditis due to Strepto 
coccus faecalis was made. 

The laboratory reported this organism to be “sensitive” to penicillin (unitage not 
determined) and antibiotic therapy was instituted immediately. The patient received 
one million units of aqueous penicillin daily in divided doses by intramuscular injec- 
tion for 11 days without therapeutic effect. Indeed, during this rather short period 
the number of colonies, on blood culture, increased from 13 to 17 per cubic centimeter 
of venous blood. 

It was then determined that the organisms were resistant to penicillin in vitro, 
but sensitive to streptomycin. Accordingly, the administration of penicillin was dis- 
continued in favor of streptomycin 4.0 gm. per day. This produced a prompt 
therapeutic response with rapid sterilization of the blood stream and negative cervical 
cultures. The patient’s temperature and pulse rate, which had averaged 101.2° and 
120 per minute, respectively, during the first two weeks of hospitalization, rapidly 
returned to normal limits and the patient looked and felt well. Because of lack of 
funds to purchase additional antibiotic, the administration of streptomycin was stopped 
after 10 days of continuous therapy. 

The patient remained asymptomatic for only one week. Then her symptoms 
returned and her blood culture again was found positive for Streptococcus faecalis 
and she appeared very ill, with signs of septicemia and pericarditis. The organism 
isolated by blood culture was reported resistant in vitro to 0.6 unit of penicillin per 
cubic centimeter, but susceptible to 1.25 units per cubic centimeter. 

Therapy with penicillin was resumed, and the patient received 150,000 units in- 
tramuscularly every three hours. On the third day a series of blood samples was 
withdrawn to determine the antibiotic plasma levels one-half hour, one, two, and three 
hours following the intramuscular injection of aqueous penicillin. These levels are 
presented as a “curve” (A-A) in figure 1. 

The patient was then given 3.0 gm. of caronamide by mouth every three hours, 
concomitantly with 150,000 units of penicillin by the intramuscular route. She 
tolerated this new medication very well and exhibited a satisfactory clinical and labora- 
tory response to this combined therapy. The blood culture was rendered sterile, 
whereas on a daily dose of 1,200,000 units of penicillin alone, culture of the blood 
produced from 10 to 13 organisms per cubic centimeter. Plasma levels of antibiotic 
were determined during the co-administration of caronamide and penicillin (curve 
B-B, figure 1), and compared with plasma levels obtained when identical amounts of 
penicillin alone were administered (curve A-A, figure 1). 

Because of the high plasma concentration of antibiotic obtained in the presence 
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of caronamide, it was decided to reduce the daily dosage of penicillin but maintain 
the intake of oral caronamide at 24.0 gm. per day. This procedure verified an 
anticipated response, namely, a recrudescence of her disease with positive blood 
cultures. The resistance of the organism had increased further to 1.25 units of 
penicillin per cubic centimeter of broth culture and now required 2.5 units of penicillin 
to inhibit in vitro growth. 


Enhancing Effect of 3 Grams Oral Caronamide when given 

Concomitantly with Aqueous Penicillin 
by Intramuscular Injection, 

oe. 150,000 Units every 3 Hours 


Plasma 60- 
Concentration 


80- 


Units 
per Cubic 
Centimeter 


T 


Time in Hours after Administration of Penicillin 
Fic. 1. 


The dosage of penicillin was gradually increased (as shown in the chart), and it 
was found that 4 million units of antibiotic daily, plus 24.0 gm. of caronamide, were 
required to sterilize the patient’s blood stream. The enhancement of antibiotic plasma 
levels with caronamide, while the patient received 4 million units of penicillin daily, is 
shown graphically in figure 2. 

This combined therapeusis was continued for 66 consecutive days without toxic 
manifestations. The patient exhibited a prompt clinical response, and on the sixth 
day presented a negative blood culture. She remained asymptomatic during the re- 
mainder of her hospital residence and was discharged, disease “apparently arrested,” 
on October 11, 1947. 

Although the time interval is too short to establish a follow-up study in this 
case.* it might be stated that on adequate dosage of penicillin plus conjoint adminis- 
tration of 4’-carboxyphenylmethanesulfonanilide, 10 consecutive blood cultures at 
three-day intervals were negative during the phase of combined therapy, and these 
were followed by six additional blood cultures, at weekly intervals, all of which were 
consistently negative following cessation of all antibiotic therapy. 


* Patient reported well and active 18 months later. 
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Effect of Caronamide on Plasma Levels of Antibiotic 
with 500,000 Units of Penicillin 


per Cubic rey 
Centimeter plus Carvnarnde 


— —O Penicillin Alone 


Time in Hours after Administration of Penicillin 


Fie. 2 


COMMEN1 


It may be of interest to comment briefly on some additional laboratory findings 
in this patient. 

During the period of caronamide administration mentioned above, blood 
samples were withdrawn on three different days to determine caronamide con 
centration in the plasma by means of a colorimetric method described by Ziegler 
and Sprague.** Samples were obtained one-half hour, one hour, two hours and 
three hours following the ingestion of 3.0 gm. of caronamide at intervals of three 
hours. The last blood sample was withdrawn just prior to the next oral adminis- 
tration of the compound. The average of these determinations is presented in 
figure 3, which demonstrates a blood level of caronamide capable of inhibiting the 
tubular excretion of penicillin. It has been shown that 15 mg. of caronamide per 
cubic centimeter of plasma is the “critical level” of blood concentration of this 
compound. The desirable level of caronamide ranges from 20 mg. per cent to 
40 mg. per cent, for therapeutic enhancement of penicillin plasma levels.” 

During the entire course of adjuvant antibiotic therapy, routine blood counts 
and urinalyses were made. The erythrocyte count fluctuated from 3,780,000 on 
admission, to 4,700,000 during caronamide administration. The white blood 
cells varied from 16,450 to 4,800. The differential counts at all times presented 
normal ratios. There was no evidence of leukopenia nor granulocytopenia. At 
no time were blood transfusions indicated 
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Upon re-admission to hospital on May 16, 1947, the urine was grossly con- 
taminated with erythrocytes and white blood cells from the lochia and endo- 
metritis. This responded satisfactorily to the administration of streptomycin 
but promptly recurred when this antibiotic was withdrawn. As soon as the dos- 
age of penicillin was adjusted to 4 million units per day and 24.0 gm. of caron- 
amide given concomitantly, the pelvic infection as well as the septicemia was 
overcome, and the urine specimens presented no further cellular elements, with 
the exception of a short period of normal menses early in August. 


Plasma 
Concentration 3004 
of Caronamide 


Milligrams Each point represents the 


per 100 200-4 average of 3 determinations 
Cubic Centimeters 


of Plasma 


Patient received Maintenance dose of oral Caronamide: 
3 grams every 3 hours, day and night 


T 
2 
Time in Hours after Oral Ingestion of Caronamide 
Fic. 3. 


Frequently during the 66 consecutive days oi caronamide administration 
(June 22 to August 27), the test for albuminuria was reported “positive,” vary- 
ing from a slight trace to coagulum, depending on the pH of the urine. It was 
found that when the pH of the specimen reached 6.0, caronamide would begin to 
precipitate, and that the more acid the urine (pH 5.5), the greater the degree of 
precipitation of the drug. 

Routine tests for proteinuria require acidification, thus lowering the pH of 
the specimen, which in turn precipitates caronamide. Hence, a positive reading 
in the presence of urinary caronamide is an artefact and does not indicate al- 
buminuria. 

At no time, however, did this patient present evidence of crystalluria, nor 
were there signs of renal “block” or impairment, with the possible exception of 
the kidney function test. Just prior to the administration of caronamide, the 
phenolsulfonphthalein excretion was found to be 95 per cent in two hours. Dur- 
ing exhibition of 4’-carboxyphenylmethanesulfonanilide the PSP test was re- 
duced to 29 per cent. This is due to the fact that caronamide not only reversibly 
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CHART OF HOSPITAL COURSE 
Showing Clinical Response to Coadministration 
of Caronamide and Penicillin 


(S.B.E.: Strep. Faecatis) 


TEMPERATURE 
PULSE RATE 


Blood Cultures Streptococcus Faecats 
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inhibits the tubular excretion of penicillin, but also inhibits the excretion of the 
dyes, phenolsulfonphthalein and diodrast, by the renal tubules. That the inhi 
tion of PSP excretion is temporary (and reversible) is demonstrated, in this case 
at least, by prompt return of the renal function test to normal values shortly after 
withdrawal of caronamide. In addition, there was no increase in blood urea 
nitrogen, nor elevation of the blood pressure before, during or after this exten- 
sive “course” of penicillin-caronamide co-administration. The patient's blood 
was Type O, Rh positive. There was no change in bleeding time, coagulation 
time, prothrombin time, nor in erythrocyte fragility. During the entire course 
ot her disease and its intensive therapy as reported herein, there was no icterus, 
dermatitis or drug fever; no involvement of the mucous membranes, no gastro- 
enteritis and no impairment of the central or peripheral nervous systems. The 
sedimentation rate decreased to normal values as her infectious process was over 


come 


SUMMARY 


A 25 year old colored female, with past history of scarlet fever and rheumatic 
fever in childhood, and resulting mitral stenosis, developed subacute bacterial en- 
docarditis approximately seven days following delivery. The nidus of infection 
was apparently an endometritis. The offending organism was a resistant type 
of Streptococcus faecalis which was isolated upon culture of the lochia and from 
the patient's blood stream. The organism was resistant to 1 million units of 
penicillin daily, but responded promptly to 4.0 gm. of streptomycin per day. 
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One week following withdrawal of streptomycin, there was a recrudescence 
of infection as shown by repeatedly positive blood cultures. The organism was 
then found to have developed increased penicillin resistance. 

This was overcome by the co-administration of oral caronamide (24.0 gm.) 
and intramuscular aqueous penicillin (4 million units per day). Blood samples 
were obtained at appropriate intervals during this therapeutic regimen to demon- 
strate the action of caronamide in enhancing the concentration of penicillin in the 
plasma when compared with plasma levels of antibiotic when equal doses of pen- 
icillin alone were administered. Caronamide plasma concentrations were also 
determined. 

The mode of action of caronamide is presented elsewhere.’ It is believed 
to be due to its specific, selective and reversible affinity for that enzyme substrate 
responsible for the. renal tubular transport and excretion of penicillin. 

Caronamide did not cause tubular epithelial damage nor renal impairment 
in the patient reported herein, who tolerated a daily dose of 24.0 gm. of the drug 
for 66 consecutive days. Adequate penicillin plasma levels during this period 
resulted in sterilization of the patient’s blood stream and an apparent clinical ar- 
rest of her disease. 
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COLD HEMAGGLUTINATION IN PERIPHERAL VASCULAR 
DISEASE * 


By SHermMaAn M. Metuinxorr, M.D., Baltimore, Maryland and 
Antuony V. Pisciotta, M.D., New York, N.Y. 


In 1925 Seishiro Iwai and Nin Mei-Sai in Korea described a patient with 
Raynaud’s phenomena in whom chilling of the blood serum caused agglutination 
of the red cells.‘ Since then there have been scattered reports of peripheral 
vascular disturbances in patients whose blood serum possessed this power of cold 
hemagglutination. The most recent review of the subject lists 18 such cases 
and adds a nineteenth.* 

In 1943 Stats and Wassermann published an excellent comprehensive analysis 
of the experimental and clinical significance of cold hemagglutination,® and 
several other investigators have discussed this strange phenomenon in its specific 
connection with vascular disease.’: % 7 1% 1) Phe hasic ques- 
tion is one of pathogenesis: Does cold hemagglutination cause or merely ac- 
company certain instances of vascular stasis? 

Our purpose is to discuss this issue in the light of divergent evidence and to 
describe an additional case in point. 

Some of the facts which deserve attention are as follows: 

Cold hemagglutination implies that when the patient's serum is chilled in a 
test tube it will agglutinate all types of human erythrocytes, and that this process 
is completely reversible by the restoration of body temperature.* 

In at least 19 patients whose sera exhibit this property, exposure of the 
extremities to cold environments has repeatedly produced stigmata of vascular 
stasis. The symptoms and signs have varied, but the following have been ob- 
served: cyanosis, blanching, mottling of the skin, coldness, numbness, pares- 
thesias, and gangrene.’ Harris, Lewis, and Vaughan have quite properly 
pointed out that some of these patients have been inaccurately labeled Raynaud's 
disease."* This helpful clarification may not, however, be germaine to the prob- 
lem of whether or not cold hemagglutination causes vascular stasis, since the 
signs and symptoms mentioned have impoverished blood supply as a common 
denominator. 

It has been amply demonstrated in a number of these cases that the clumping 
observed in the test tube actually occurs in vivo, and that it is produced by cold 
and dissipated, by warmth. Capillary microscopy revealed vessels plugged by 
agglutinated red cells..." **?* It is obvious that such intravascular agglutina- 
tion must lead to diminution in blood flow, and that when cold hemagglutina- 
tion occurs in vivo it must at least be an aggravating factor in any observed 
vascular stasis. 

Nevertheless all instances of cold hemagglutination are not accompanied by 
demonstrable changes in circulation,* nor can this be entirely a 
matter of titer since Stats and Wassermann refer to an individual whose cold 
hemagglutination titer was 1 : 30,000 and in whom no signs of vascular stasis were 
observed. 

Despite some claims to the contrary ':* there can be little doubt that all 


* Received for publication October 18, 1947. 
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cases of Raynaud's phenomenon are not caused, nor even accompanied by, cold 


hemagglutination.* ** 

Two individuals with peripheral vascular stasis induced by cold in whom 
cold hemagglutination was demonstrated have been benefited by theobromine, 
presumably because of the resultant vasodilation.'*® °° On the other hand one 
such patient was not benefited by sympathectomy.* In another the disappear- 
ance of the vascular abnormalities and of the cold hemagglutination coincided. 

In brief it would seem that the presence of cold hemagglutination in certain 
individuals with cold-induced vascular stasis is more than coincidence. How- 
ever, cold hemagglutination is not the sole factor responsible for the vascular 
symptoms. Certainly Raynaud’s phenomena and allied conditions can occur in 
the absence of cold hemagglutination. Why some individuals whose serum 
possesses cold agglutinins do not exhibit vascular stasis is a mystery. It is hard 
to imagine intravascular clumping on a large scale without impairment of the 
blood flow \t least two possible explanations suggest themselves. One is 
that cold hemagglutination is sometimes demonstrable in the test tube when it 
does not occur in the body. Macfarlane describes an interesting patient in 
whom cold agglutinins were readily demonstrable in vitro only if the plasma or 
serum contained citrate or oxalate. The agglutination was completely inhibited 
by calcium chloride? In other words cold hemagglutination occurred only 
under artificial circumstances, and it is possible that the conditions necessary to 
produce cold hemagglutination were never present in the patient. A second 
possibility is that individuals whose serum contains a cold agglutinin maintain a 
peripheral temperature sufficient to prevent the reaction by adequate vasodila- 
tion. This might account for the beneficial effects of theobromine therapy. 

Further investigation is certainly necessary to explain these matters, but a 
growing body of observations on the coexistence of cold hemagglutination and 
peripheral vascular stasis supports the view that in a certain group of patients 
red cell clumping is at least partly responsible for the symptoms. It there- 
fore seems important that all such cases should be reported. The mere factor 
of numbers may eventually remove all doubt as to the pathological significance 
of cold hemagglutination. For that reason we present the following case history : 


Cast 


\ 19 year old single white soldier was admitted to an Army hospital on October 
28, 1946 complaining of blueness of the hands, feet, and lips for the previous two 
weeks 

He had been exposed to cold weather many times in the past, although he had 
never been frosthitten, nor until the present illness had he suffered any ill effects 
irom cold. Fourteen days before admission he was on his way overseas. It was 
a cold morning, and he was walking around the deck. A friend pointed out to him 
that his lips were blue. He had already noticed “a numb dead feeling” in the lips, 
tip of the nose, ear lobes, hands, and feet, but he had paid no particular attention to 
these symptoms. He went below where it was fairly warm and observed that the 
anatomical parts mentioned above were “blue.” The numb feeling was so great 
that it was difficult for him to flex his hands and fingers. In about an hour the blue- 
ness was gradually replaced by a bright red color, and at the same time he felt a 
burning, “prickly” sensation in the areas that had been blue. In about two hours 
the skin returned to a normal color, and there was normal sensation. A_ similar 
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episode occurred on the following 14 mornings, and once or twice the same thing 
occurred at night when the air became chilly. In each case it required at least an 
hour of warming for the signs and symptoms to disappear. The patient was some- 
what surprised by these occurrences because as a merchant seaman he had sailed the 
North Atlantic in the dead of winter without any untoward effects. He was an 
uncomplaining individual, however, and did not consult his Dispensary Surgeon until 
the morning of the twenty-eighth. On that morning he arose at 7 o’clock and noticed 
that his hands, feet, lips, nose, and ears were blue and numb. The Dispensary 
Surgeon sent the patient to the hospital. It was a rather cold day, and when he ar- 
rived at 2 o’clock that afternoon there was still marked cyanosis of the hands and feet, 
although the face had apparently become normal. 

In all other respects the patient felt perfectly well. There were no stigmata 
of any psychiatric abnormalities and no history of ingestion of any drugs likely to 
produce cyanosis. He had never worked with a pneumatic drill or any similar 
mechanical device. 

The patient had had a severe sore throat without sequelae the previous year. 
In childhood he had had whooping cough, measles, chickenpox, and “quinsy.” He 
fractured his left ankle playing football in 1938. He remembered no other illnesses 
or injuries. He denied venereal disease by name and symptom. 

His mother was 40 years old and in good health. His father was said to have 
died of silicosis at the age of 36. He had worked in a brick-making plant. One 
brother, aged 21, was entirely well. The only other sibling, a boy, had died two days 
after birth. There was no family history of peripheral vascular disease except that 
the father had had varicose veins of the legs. 

The patient reported that for the previous year he had drunk less than two-fifths 
of whiskey a month. For several years, he had smoked a package of cigarettes a day. 

Physical -xamination: Height, 5 feet 7 inches. Usual weight, 155 Ibs. Present 
weight, 146 Ibs. Temperature, pulse and respirations, normal. Blood pressure, 
140 mm. of mercury systolic and 80 mm. diastolic. The findings were entirely 
negative except as noted below: 


Two hours after admission to the warm atmosphere of the hospital the skin was 
net remarkable except for the feet and hands. The toes of the left foot and the 
great toe of the right foot were a solid deep blue color and were very cold. On the 
dorsum of the interphalangeal joint of the second left toe there was a one-quarter 
centimeter spot of superficial skin gangrene, which healed completely during the fol- 
lowing week. Elsewhere the feet and hands were reddened in a patchy distribution 
and gave the appearance of being swollen, although there was no demonstrable edema. 
On the dorsum of the hands and fingers there were a few small spots of cyanosis. In 
the course of the examination the cyanosis disappeared completely, and the rubeosis 
became more generalized in the hands and feet. There was marked sweating of 
both hands and feet. All peripheral pulses were of good quality and equal bilaterally, 
including the following: radial, ulnar, brachial, dorsalis pedis, and posterior tibial. 

Course: On the day aiter admission in the morning the patient’s fingernail beds 
were slightly cyanotic, and all the toes were deep blue. These signs disappeared in 
the course of an hour. 

On October 30 the same cyanosis was observed in the morning, and there was 
some superficial peeling of the skin of the fingers. A basal metabolic rate by the 
Read-Barnett formula was determined from the following data: blood pressure, 
115/80; pulse pressure, 35; heart rate, 64; age, 19 years. Basal metabolic rate, 
plus 1 per cent. On the same day it was noted that a red count was impossible to 
perform because of spontaneous agglutination of the patient’s red cells at room 
temperature. Detailed data on the titer of cold agglutinins are listed below (table 1). 
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liter of Cold Agglutinins by Tube Method at Different Temperatures 


Patient's | Control 


Titer at Titer at | Titer at 
7c sc Serum Serum 


Date 37 C. 27 C. 


Type of Cells 


10/30/46 : :1792 Patient's (washed) | Inactivated | 
11/1/46 : :1792 Patient's (washed) | Inactivated 
: :1792 Patient's (washed) | Fresh 
:1792 Type O Inactivated 
21792 Type O | Fresh 
0 Patient's (washed) | Inactivated 
0 Patient's (washed) | Fresh 
0 Type O Inactivated 
0 ype O Fresh 
1: 3584 Patient's (washed) | Inactivated 
:896 Patient's (washed) Inactivated 
1:3584 Patient's (washed) Inactivated 


* After the patient's hand was immersed in iced water for 2 min. 
** After 2 injections of intravenous typhoid vaccine. 
*** After 3 injections of intravenous typhoid vaccine. 


On October 31 and November 1 the same color changes as described above oc- 
curred in the morning and disappeared in the course of an hour or two 

There was no change in this occurrence until November 5. During the night of 
the fourth and on all subsequent nights except one a chemical heat pad was applied 
to the foot of the patient's bed all night long. As long as this regimen was carried 
out, the patient's feet and hands were entirely normal at all times, except as noted 
below. 

On November 4 at 10 a.m. the patient reclined on a bed in a room whose tem- 
perature was 10° C. with hands and feet exposed. He was wearing light pajamas 
There were no abnormal colors or sensations. The right hand was immersed in a 
pan of water containing ice cubes up to the wrist. Water temperature was 7°. The 
experimenter’s hand was similarly immersed and within a minute both the patient and 
the experimenter felt a severe gnawing pain in the region of the palmar arch. The 
patient alone, however, also experienced a similar pain in the tips of all digits. The 
pain was promptly relieved by removing the hand from the water at the end of two 
minutes At that time the experimenter’s hand was bright red, felt hot, and in the 
course of the next five minutes returned to a normal color. The patient's hand was 
dead white, almost like ivory, from the water-mark down, while the water-mark was 
outlined by a two centimeter cuff of rubeosis. At the same time the toes of both 
feet began to assume a mottled blue hue with patches of white, gray-blue, and purple, 
and this process gradually extended upward until it involved both feet in their entirety 
rhe heels and toes were more uniformly cyanotic, while the intervening areas were 
more mottled. During the next five minutes the patient reported that his hand felt 
“very numb, like the blood isn’t running,” and the tips of the toes, especially the 
great right toe, felt the same. By 10:20 the cuff of rubeosis included most of the 
dorsum of the hand, while the palm and all of the fingers and thumbs except for the 
distal ends of the phalanges had changed to a cadaverous white, and the ends of the 
phalanges were a grayish-biue color. In the course of the next 20 minutes all of 
the white areas became cyanotic, the rubeosis gradually moved downward until 
it replaced the cyanosis, and at 10:45 the hands were normal. The subjective changes 
disappeared at 10:35. The feet underwent rubeosis and subsequently returned to 
normal color by 10:56. At numerous intervals during the experiment all peripheral 
pulses were felt and were found to be perfectly normal. 
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It was decided to inoculate the patient with killed typhoid organisms intravenously 
to see if the foreign protein response would alter the cold agglutinins. On Novem- 
ber 5 at 10 a.m. one hundred million organisms were injected. At 10:30 the patient 
developed moderate malaise and chilly sensations. Both hands and feet to the wrists 
and ankles became dead white and then cyanotic. At that time the patient’s tem- 
perature was 98.2° F. by mouth. By 11 o’clock the patient felt hot all over; his 
temperature was 100°, and the hands and feet were bright red with pulses palpable at 
all distal interphalangeal joints. The fever rose to 105° by 3 p.m. The temperature 
fell to normal spontaneously by 4:30 a.m. On November 7 the patient was entirely 
normal. 

On November 8 the same procedure was carried out, and the same events ensued. 
In this case the temperature reached 105° at 12:15. It fell to normal by 6 p.m. 

On November 9, 10, 11 the patient was entirely normal. 

On November 12 the patient was emotionally upset about the prospect of more 
fever therapy. The anxiety, however, caused no visible changes in hands or feet. 
rhe same fever therapy procedure was again carried out. This time there were no 
objective changes in the limbs, although the patient complained of some numbness 
and “stiffness” in the fingers and toes during the chilly phase. The temperature rose 
to 101.5° and fell to normal by 5 p.m. Relative immunity had been developed, but 
the agglutinin titer had not changed. 

On November 13 the patient was entirely normal. 

On November 14 the hot water bottle was forgotten, and the toes underwent the 
same changes as previously described. The patient’s subsequent course in the hos- 
pital was uneventful. 

The patient did not smoke while in the hospital. 

Laboratory Data: Red blood cell count was impossible by ordinary methods. 
After the pipette was placed in the incubator a short time, clumping disappeared, 
and the red blood cell count was 4.27 million. White blood cell count, 12,150. Dif- 
ferential white blood count: polymorphonuclear leukocytes, 59 per cent; juvenile 
cells, 3.5 per cent; eosinophiles, 0.5 per cent; basophiles, 1 per cent; lymphocytes, 
29 per cent; monocytes, 6 per cent; Turk irritation cells, 1 per cent. Urinalysis: 
dark yellow; specific gravity, 1.034; pH, 5; albumin and sugar tests were negative. 
Sediment contained only an occasional white blood cell. Bence-Jones protein test, 
negative. Kahn test, negative. Plasma protein, 7.1 gm. per cent; albumin, 4.4 gm. 
per cent; globulin, 2.7 gm. per cent; albumin-globulin ratio, 1.63:1. Cephalin- 
cholesterol flocculation test, negative in 24 hours, 1 plus in 48 hours. 

An oxalated specimen of the patient’s blood was centrifuged. The plasma was 
removed and the cells were twice washed in 0.85 per cent saline. When a suspension 
of these cells in normal saline was made in a proportion of 2 per cent, no agglutina- 
tion was noticed. However, when a drop of the saline suspension of cells was mixed 
with a drop of the patient's serum, gross agglutination was seen after five minutes at 
room temperature. Serial dilutions of the patient’s serum in physiologic saline were 
made, ranging from a titer of 1:2 through 1:7168, after the patient’s serum was 
inactivated by heating at 56° C. for 30 minutes. 0.2 c.c. of a 2 per cent suspension 
of the patient's own red blood cells was added to each tube. One rack of tubes was 
placed in the refrigerator at a temperature of 7° C. One was left at room tem- 
perature at 27° C., and one was incubated at 37° C. Results were read in 12 hours. 
Agglutination was found in the refrigerated specimens in all titers through 1: 1792, 
and in the specimens left at room temperature in a titer of 1:2. The system left 
at body temperature failed to agglutinate. The rack which was originally in the 
refrigerator was rotated to the incubator, where the clumped cells promptly broke 
up, and the test became entirely negative. The racks which were left ai room tem- 
perature and in the incubator were refrigerated, and it was found that the red cells 
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agglutinated in a titer of 1:1792. Subsequent cold agglutination experiments are 
listed in table 1. 

Corrected sedimentation rates in millimeters per hour by the Wintrobe method 
were obtained as follows: 


Temperature Patient's Blood Normal (Control Blood 
. 04 
an” &. 5.1 
7.1 


Blood drawn from the patient during the ice water experiment behaved in the 
same way except that the cold agglutinin titer went up to 1: 3584. Similar results 
were obtained with blood drawn when the patient had a temperature of 105° F., but 
the titer was 1:896. On November 13, however, after completion of the typhoid 
treatment, cold agglutinins were again demonstrated in a titer of 1: 3584 (table 1). 


CoMMENT 


It will be noted that chilling of this patient's hand caused cyanosis of the 
feet. It is evident that hemagglutination alone was not the mechanism. It 
is quite possible, however, that reflex vasoconstriction produced chilling, and 
that chilling caused cold agglutination in the vessels of the feet. 

One point of interest in this case is the fact that the sedimentation rate was di- 
rectly proportional to the temperature. The converse has been claimed in 
similar patients **"*. Our data support the contention of Stats and Wasser- 
man that even when cold hemagglutination is present the increased viscosity pro- 
duced by chilling may retard the sedimentation rate.* 

The etiology of the disease in this patient, as in many other such patients, 
remains obscure. Cold hemagglutination has been reported in a wide variety 
of diseases and in healthy individuals.* 

The substance responsible for cold hemagglutination is apparently a gamma 
globulin, and no one has yet explained what causes it to appear.* It is well 
known that foreign protein reactions alter the gamma globulins,** and for that 
reason we wondered if the injection of killed typhoid organisms would inter 
fere with the cold agglutination in our patient. Obviously no change occurred. 
Similar therapy has been disappointing in ordinary idiopathic Raynaud's 
disease.** 

Regardless of the origin of cold hemagglutination, however, it may well be 
helpful to classify individuals with cold hemagglutination and cold-induced 
vascular stasis under one heading. Whether or not the cold agglutinin is a 
manifestation of a more basic disease, it is likely that it may per se be at least 
partly responsible for the production of its own peculiar symptoms, such as the 
ones illustrated by our patient. 


SUMMARY 


1. A review of the literature suggests that in some individuals cold hemag- 
glutination is at least partly responsible for the production of peripheral vascular 
stasis. 

2. A patient with Raynaud's phenomenon and a high titer of cold hemag- 
glutinins is described. 
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3. The patient’s sedimentation rate was retarded by cold despite the 
agglutination. 

4. Intravenous injection of killed typhoid organisms had no effect on the 
Raynaud's phenomena nor upon the cold hemagglutinin. 
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DYSPHAGIA AND MITRAL VALVE DEFORMITY * 


By Apranam Goornick, M.D., Memphis, Tennessee 


DIFFICULTY in swallowing is an unusual complication of cardiovascular 
disease. It occurs, in approximate order of frequency, in cases of aortic 
aneurysin, pericarditis with effusion, congenital anomaly of the aortic arch and 
dilatation of the left auricle. Left auricular enlargement as a cause of dysphagia 
is particularly rare. Bloomfield, in surveying the literature back to 1927, found 
only two such cases (cases 1 and 4+ of Rosler) with a possible additional report 
in an untranslated Czechoslovakian journal.' Two other cases not included in 
Bloomfield’s paper were described by Nichols and Ostrum in 1932.2 Subse- 
quent to Bloomfield’s report, Newton and Levine reported in 1942 on a patient in 
whom thoracic decompression was required to relieve dysphagia from auricular 
compression of the esophagus." Tinney, Schmidt and Smith, in 1943, added an- 
other case.‘ Not counting our patient then, only seven cases of dysphagia due 
to left auricular enlargement have been described in the past 20 years. Con- 
versely, of 150 successive cases esophagoscoped because of dysphagia, not one 
was found due to compression by the left auricle. 

Considering the frequency with which appreciable compression of the esopha 
gus is encountered during fluoroscopic examinations in patients with mitral 
stenosis, it seems surprising that symptomatic impediment to swallowing ts so 
rare. The elasticity of the normal esophagus, its relationship to non-rigid 
structures on either side, and its consequent motility, appear to be the protective 
factors which allow the esophagus to tolerate considerable encroachment by the 
left auricle without developing functional occlusion. 


CASE REPORT 


4 55 vear old Negro laborer was admitted to the hospital on July 16, 1946, with 
symptoms dating back to May 15. On that day, three days after exposure to incle- 
ment weather, he developed coryza, malaise, and non-productive cough, but continued 
to work. Within two weeks the cough grew worse. He became dyspneic on ordinary 
activity and increasingly orthopneic. During the latter half of June he developed a 
choking sensation at the lower third of the sternum, a feeling of inability “to get the 
food through to the stomach.” This progressed to the point of frequent vomiting 
immediately after meals, and occasionally in the course of a meal; the vomitus was not 


* Received for publication May 14, 1947. 

From the Cardiovascular Section, Medical Service, Kennedy Veterans Administration 
Hospital. 

Published with permission of the Medical Director, Veterans’ Administration, who 
assumes no responsibility for the opinions expressed or the conclusions drawn by the author. 
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sour. He lost weight and strength progressively and entered another hospital on 
June 29. 

On admission there, left-sided pleural effusion was found. Initial thoracentesis 
yielded “only a few c.c. of fluid,” the appearance of which was not described and 
from which no organisms were grown on culture. The white cell count was 9200 with 
normal differential ; the patient was not septic; and repeated chest taps yielded sterile 
fluid. Nevertheless, treatment with both sulfonamides and penicillin was instituted, 
supplemented by penicillin in massive doses intrapleurally. The patient failed to im- 
prove; cough, dyspnea, and orthopnea persisted. Dysphagia and vomiting became 
progressively worse, and he was transferred, finally, as a case of empyema to the 
Surgical Service of Kennedy Veterans Hospital. 

The past history was notable only for syphilis contracted in 1918 and untreated 
until its rediscovery during a pre-employment examination in March, 1946. Weekly 
arsenical and bismuth therapy was instituted then but was interrupted by the onset of 
the current illness. The patient had never had any other illness related etiologically 
to cardiovascular disease and had had no symptoms referable to his heart. Indeed, 
he had been well, hard-working, and symptom-free his entire life prior to the present 
illness. 

Findings recorded on admission to the Surgical Service were: evidence of marked 
weight loss, low-grade fever, left pleural effusion, enlarged heart, and enlarged liver. 
The cachexia, protracted vomiting, dysphagia, and cough led to consideration of 
pulmonary tuberculosis, bronchogenic carcinoma, and obscure visceral malignancy 
as diagnostic possibilities. Bronchoscopy showed only displacement of carina to the 
right and narrowing of the left main bronchus. No evidence of tumor was seen 
Comprehensive study of the genitourinary and gastrointestinal tracts failed to disclose 
neoplasm. A chest film showed a markedly widened heart shadow, hydropneumothorax 
on the left, and shift of the mediastinum to the right. 

Study in the Cardiovascular Section revealed a cachectic man in advanced con- 
gestive heart failure. unable to retain food, markedly orthopneic, with engorged neck 
veins, bilateral pleural effusion and marked pulmonary congestion above the level of 
effusion on the right, a tender liver edge palpable four fingers’-breadth below the 
costal margin, and dependent edema. The left margin of the heart extended to the 
anterior axillary line in the sixth interspace. A sharp first sound at the apex was fol- 
lowed by a harsh, long, high-pitched systolic murmur occupying all of systole, and 
maximal over the mitral area. A, and P, were both moderately accentuated. A 
faint, low-pitched diastolic murmur was audible in the left lateral position. The rate 
was 100 and the regular sinus rhythm was interrupted by frequent extrasystoles. 
Blood pressure was 128 mm. Hg systolic and 92 mm. diastolic. 

Fluoroscopy revealed an enormously enlarged heart with left ventricle and left 
auricle particularly prominent. In the right oblique view the left auricle bulged 
backward to occupy the entire width of the retrocardiac space. ‘The middle third of 
the esophagus was compressed and markedly narrowed; there was detinite hesitancy 
of the barium at the upper border of compression. Systolic pulsation of the left 
auricular outline could be seen with each ventricular contraction. In the left oblique 
the left main bronchus appeared elevated. The massive left pleural effusion pushed 
the mediastinum slightly to the right. The aortic shadow was not remarkable. 

Electrocardiogram showed left axis deviation, shallow T-waves in the standard 
leads, low R in the right-sided chest leads, and frequent ventricular extrasystoles. 
Urinalysis and blood count were normal. Serology (Kahn) was repeatedly reported 
as doubtful. 

On a régime of bed rest, salt restriction, rapid digitalization, and a single dose of a 
mercurial diuretic, the patient made remarkably rapid progress. Within 48 hours all 
cough and dyspnea had disappeared, venous pressure was down to normal, and the 
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liver could not be palpated. The right lung field was clear and dependent edema was 
gone. For the first time in months the patient was able to swallow freely and retain 
food. He gained 16 pounds in seven days. Reexamination under the fluoroscope a 
week after the beginning of treatment showed only residual pleural thickening on the 
left and an entirely clear lung field on the right. The esophagus was still displaced 
backward by a slightly enlarged left auricle, but the barium swallow was unimpeded 
and the retrocardiac space almost clear. Ventricular pulses were no longer trans- 
mitted to the left auricle. The left main bronchus was now more vertical than hori- 
zontal. The right ventricular outlet showed slight enlargement. The left ventricle 
was still markedly enlarged but appreciably smaller than previously. The patient's 
improvement progressed rapidly, and after two weeks of treatment he was again 
ambulatory and symptom-free. He was discharged on maintenance doses of digitalis 
with instructions to resume antiluetic therapy. When seen during a follow-up visit 
two months later he had regained his original weight and felt as well as he had prior 
to his illness 


Fic. 5. A week after institution of treatment for failure. Marked reduction in size of left 
ventricle and left auricle. Retrocardiac space free. 


Reconstruction of the story of the patient's illness led to the diagnosis of rheu- 
matic heart disease, inactive, with enlarged heart and mitral insufficiency and stenosis, 
with the insufficiency preponderant. It appeared that congestive failure had com- 
plicated an initial acute respiratory infection. The occurrence of left-sided pneu- 
monitis or pulmonary infarction early in the course could not be excluded. There 
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was no evidence of cardiovascular syphilis; the course and the electrocardiographic 
findings did not suggest myocardial infarction; and rheumatic activity was ruled out 
by the prompt and complete response to treatment of his failure. 


DIscuUSSION 


Dysphagia with enlarged left auricle has commonly been related to mitral 
stenosis in published reports. The enormously enlarged left auricle is regarded 
as a reflection of an unusual degree of valvular stenosis. Compression of the 
esophagus has been thought due to the counter-clockwise rotation of the cardiac 
axis that accompanies right ventricular hypertrophy and results in displacement 
of the enlarged left auricle posteriorly and to the right. Bloomfield postulated 
esophageal spasm as the mechanism in his patient’s dysphagia, with compression 
by the auricle as the irritative factor and the vagus as the efferent pathway. 

Nichols and Ostrum believed the cause of auricular dilatation to be replace- 
ment fibrosis of auricular muscle, with resulting loss of elasticity. The reversi- 
bility of the auricular enlargement, occasionally very prompt, is a point against 
this hypothesis. Another objection is that with widespread auricular fibrosis 
auricular fibrillation should be a uniform finding, yet two of the patients in whom 
the rhythm is recorded (Bloomfield’s and ours) had regular sinus rhythm. 

The fact that in our patient the signs of mitral stenosis were negligible and 
those of insufficiency marked led us to review the reported cases of dysphagia 
with left auricular enlargement. The following facts became evident: In all of 
these patients the left ventricle was massively enlarged, in all insufficiency or in- 
competency of the mitral valve was prominent, and all were in varying degrees of 
congestive failure. As in our patient, so in others, diminution in size of the left 
auricle and relief of dysphagia proceeded parallel with correction of failure and 
return of the dilated left ventricle to smaller size. 

Such fluctuations in size of the left auricle, developing in a period of months 
and waning in weeks, cannot reasonably be attributed to the stable lesion of mitral 
stenosis years after the last endocardial insult. The significant change in these 
cases is marked dilatation of the failing left ventricle with increasing reflux into 
the left auricle through an incompetent mitral valve. The auricular dilatation 
would seem to be not merely a passive pouching-out of an inelastic fibrous sac but 
rather a useful compensatory mechanism in response to the increased intra- 
auricular pressure. The effect, in an auricle being filled from both ventricles, 
is that of achieving maximal contraction efficiency through lengthening of the 
muscle fibers (Starling’s law). The systolic pulsation of the left auricle against 
the barium-filled esophagus seen in our patient was impressive visual evidence of 
the contribution made to intra-auricular pressure by regurgitation through a wide- 
open mitral valve. This systolic auricular pulsation could not be seen during later 
fluoroscopic examinations when the left ventricle had become smaller and the 
mitral valve ring presumably less widened. 

The mitral stenosis found in all reported cases is, therefore, to be more ac- 
curately regarded as an incidental part of rheumatic valve scarring and not as the 
sole causative mechanism of extreme left auricular enlargement. Such extreme 
enlargement is due rather to the superimposed stress of a widely incompetent 
mitral valve developing with far advanced left ventricular dilatation. 

The seven cases (eight with ours) of dysphagia caused by enlarged left auricle 
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reported in the literature in the past 20 years do not, of course, constitute more 
than a fraction of the number that have gone unrecognized. Vomiting in the 
course of congestive heart failure is generally attributed to congestion of the por- 
tal circulation. Often, too, the administration of digitalis adds another plausible 
reason for vomiting. The persistent, severe regurgitational vomiting of our pa- 
tient associated with his dysphagia suggests the possibility that vomiting with 
esophageal compression may perhaps be more common than is generally realized. 
In cases where vomiting comes immediately after meals or occasionally inter- 
rupts the meal, fluoroscopic study of the barium-filled esophagus would seem 
justifiable to exclude compression by an enlarged left auricle. 


SUMMARY 


Dysphagia is a rare complication of mitral valve disease ; the case presented is 
the eighth with this condition reported in the past 20 years. 

Review of previously described cases brings into prominence the marked en- 
largement of the left ventricle, the presence of mitral insufficiency and congestive 
failure in these patients, and the alleviation of dysphagia when management sue 
ceeds in reducing the size of the left ventricle. The essential mechanism in the 
production of a hugely enlarged left auricle appears to be not mitral stenosis 
per se, but marked insufficiency or incompetency of the mitral valve. 

It is suggested that in addition to the two common explanations of vomiting 
during congestive failure, t.e., congestion of the portal circulation and digitalis 
intoxication, a third mechanism may occasionally be involved, namely, compres- 
sion of the esophagus by an excessively enlarged left auricle. 
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POLYARTERITIS NODOSA: A REPORT OF AN UNUSUAL CASE * 


iy Martin C. SAmpson, M.D., Philadelphia, Pa.. Kurt R. E1sster, M.D., 
New York, N. ¥., and Ricuarp M. Nay, M.D., /ndianapolis, Indiana 


Tue diagnosis of polyarteritis nodosa is being made with increasing fre- 
quency. The disease should be considered when a patient presents symptoms 
referable to several organs or systems, if such symptoms can be explained on 
the basis of multiple arterial occlusions. The following case of polyarteritis 
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nodosa is presented because of the duration and variety of the symptoms, be- 
cause the widespread manifestations suggested several separate diagnoses, and 
because of the difficulty in arriving at a final diagnosis. 


Case REPORT 


A veteran, 26 years old, was admitted to the hospital on August 7, 1946. He 
stated that two days previously, upon awakening from sleep in the morning, he bent 
over to pick up a shoe and was seized with a feeling of drunkenness. He noticed 
weakness of the right upper and lower extremities, together with numbness of the 
right side of the face, right arm and right leg. His speech was slurred. 

The family history was non-contributory. The patient gave no history of 
venereal disease or allergy of any kind. In 1936 he had experienced swelling of the 
lower eyelids. This symptom recurred intermittently, and after a period of six 
months was followed by pain in the joints with swelling of the larger joints, muscle 
weakness, and fever as high as 101° F. A diagnosis was made of rheumatic fever, 
and the patient was kept in bed for a period of five months. Since that illness, there 
had been approximately semi-annual recurrence of joint pain and swelling with slight 
fever, during which times the patient had continued work. In addition, since the 
1936 episode of arthritis, there had been the following: 1. Episodic appearances of 
multiple small, firm, red nodules in the subcutaneous tissues of the arms, legs, hands 
and feet. The nodules usually disappeared after one week. 2. Frequent minute, 
red spots which disappeared on pressure, on the skin of the chest. 3. Intermittent 
bilateral posterior flank pain. 4. Episodes of transient pain and weakness of muscle 
groups in the different extremities. The pain was described as dull and was relieved 
by aspirin. 

The patient entered Military Service in January 1941, and served as a jeep 
driver and artillery soldier. In September 1941, he suffered an attack of “influenza” 
accompanied by mild joint pain, and was in a hospital for six weeks. Two days after 
his release from the hospital he was readmitted because of pneumonia. During this 
time he had pains in the joints of the hands and feet and recurring subcutaneous soft 
swellings over dorsums of hands and feet. Following recovery from pneumonia, 
there was recurrence of swelling of the eyelids, intermittent fever as high as 101° F., 
and bilateral posterior flank pain. Polyuria and gross hematuria were not present, 
but because of the presence of albumin, casts, and red cells in the urine, edema of 
the face, impaired renal function, and rapid sedimentation rate, a diagnosis of chronic 
parenchymatous nephritis was made. The patient was also thought to have rheumatic 
fever. He was separated from the service by Certificate of Disability Discharge in 
August 1942. 

Subsequently, the patient had been unable to work steadily because of symptoms. 
Intermittent joint pains, with swelling of the knees and ankles, continued until present 
admission. He had worked at intervals as an aircraft inspector, typewriter repair- 
man and welder. In April, 1946, after two hours of exposure to light from a welding 
torch, he suddenly became completely blind for a period of 30 minutes. The company 
doctor told him that the blindness was due to the welding light rays. Beginning 16 
days later, the patient had double vision which lasted for two or three months. Since 
the attack of blindness, he had had dull frontal, temporal and occipital headache every 
morning on awakening, lasting one to several hours. 

In addition, during the two years prior to the present hospitalization, the patient 
had had episodes of vomiting one to four times a month and usually occurring one 
hour before meals. During the two weeks preceding hospitalization, he had had 
nausea two hours after meals once or twice daily. Appetite was fair. There had 
been no hematemesis. Severe abdominal pain had occurred only once and at that 
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time, in 1944, an appendectomy was performed. Patient complained of being con- 
stantly underweight and lacking in energy. In the six months before admission there 
had been a daily cough productive of white sputum. 

Physical Examination: Patient was small in stature, fairly developed, but under- 
nourished. Oral temperature was 98.4° F. Musculature was flabby. Patient ap- 
peared 10 to 20 years older than stated age. There were small, non-discrete, cystic- 
feeling subcutaneous swellings about one-half inch in diameter over the knuckles of 
each hand.’ Dilated venules were present in the skin of face and a few spider 
angiomata were present over the posterior portion of the neck. There was a slight 
yellowish tinge to the skin. The pupils reacted to light and accommodation. Nys- 
tagmus was present in the superior vertical, and horizontal planes. The ocular fundi 
were normal. Examination of the heart and lungs yielded no abnormal clinical find- 
ings. Pulsations of the peripheral arteries were present and normal. Radial pulse 
rate was 76/min. Blood pressure readings were as follows: right arm— 100/70; 
left arm—96/70. The abdomen was essentially normal. Small posterior cervical 
lymph nodes, submental nodes, large soft axillary nodes and a few small soft inguinal 
nodes were found. ‘There was tenderness but no heat or redness about the joints of 
the right hand, the right elbow joint, and both shoulder ‘joints. No muscular atrophy 
was noted, but muscular weakness was found in the right upper and lower extremities. 

Neurological examination revealed no pupillary irregularities. There was slight 
flattening of the musculature of the left side of face but no definite evidence of 
seventh nerve involvement. The tongue deviated to the right side, and slight slurring 
of speech was present. There was decrease of muscle power of minimal to moderate 
degree on the right side of the body including large as well as small muscle groups. 
Sensory findings included hypesthesia of the right side of the face and entire right 
side of the body. Deep reflexes were hyperactive on the right side (ankle, knee, 
biceps, triceps, and periosteal reflexes). Right ankle clonus and right Babinski re- 


flexes were present. Questionable right Tremnor reflex was present. The right 
superior and inferior abdominal reflexes were absent. The Romberg sign was not 


present. 

Laboratory Findings: On admission, blood count was as follows: white blood 
cells 6,150; hemoglobin 10.0 gm. per cent; red blood cells 4,130,000; neutrophiles 66 
per cent; lymphocytes 24 per cent; monocytes 4 per cent; eosinophiles 6 per cent. 

Eight blood counts revealed the white blood cells to vary from 7,300 to 12,600 
per cu.mm. The eosinophile count was within normal limits except in one instance 
when eosinophiles numbered 8 per cent. Hemoglobin determinations varied from 10 
to 11.5 grams, and red blood cells approximated 4,100,000 per cubic mm. of blood. 
Twenty-two urinalyses showed the following: Specific gravity varied from 1.000 to 
1.010. Albumin was graded from one to three plus, and in a few specimens was found 
to be absent. Microscopic examinations of urinary sediment were usually negative, 
but under high power a few white blood cells, less than five red blood cells, and a few 
granular casts per field were occasionally seen. 

Urine concentration test showed the greatest specific gravity to be 1.011. Urea 
clearance was 95 per cent of normal. Non-protein nitrogen was 37.5 mg. per cent, 
blood urea nitrogen, 16.3 mg. per cent. Kahn test for syphilis was negative. Spinal 
fluid was normal. Seven sedimentation rates varied from 25 to 32 mm./hr. 

Routine agglutination tests (undulant fever, tularemia, Weil-Felix, E. typhosa, 
S. paratyphi, S. schottmuelleri) were negative. Sputum smears for acid fast bacilli: 
negative. Total serum proteins, albumin-globulin ratio and van den Bergh test were 
within norma! limits. Blood cell sickling test was negative. Electrocardiograms 
were normal. 

Roentgen-ray examination of the skull, right knee, ankle, hand, shoulder and chest 
revealed no abnormalities. Intravenous pyelogram showed incomplete visualization 
of the right upper urinary tract but no abnormality in size or position of either kidney 
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was seen. Roentgen-ray examination of the upper gastrointestinal tract revealed no 
abnormality. 

Course in Hospital: On August 9, two days following admission, the patient’s 
right hemiparesis and slurred speech were lessened, but the nystagmus, tongue devia- 
tion, right sided weakness, hypesthesia and hyperreflexia continued unchanged. In 
late August, the patient was walking without apparent difficulty, and slurring of 
speech was minimal. Right muscle weakness, hyperreflexia and hypesthesia were 
still present. By the first of September slurring of speech had disappeared, right sided 
muscle weakness was lessened, but the other signs still were present. In mid- 
September, nystagmus was still present, stronger with vision to the right, and the 
right abdominal reflexes had reappeared weakly. In early October, the superior and 
bilateral excursion of nystagmus had become diminished; there was no sign of 
hypesthesia or muscle weakness, and the previously noted right ankle clonus and Op- 
penheim reflex were now absent. The right Babinski reflex was variable. Periosteal 
and biceps reflexes of the right upper extremity and the right knee jerk were slightly 
exaggerated. 

(Throughout the hospital stay there were transient episodes of pain and weakness 
in the upper extremities; the last such episode was early in October, when pain and 
weakness of the left arm and left hand occurred over a two-day period. This was 
not associated with hypesthesia or other neurological signs in the affected extremities. 

Throughout the hospital stay oral temperatures were normal except for one spike 
to 100° F. Radial pulse rates varied from 60/min. to 116/min., with usual range 
from 70/min. to 90/min. 

Upon admission and again four weeks later, there were noted patchy, soft, ill- 
defined, slightly raised, cystic-feeling, slightly tender subcutaneous swellings over 
the metacarpophalangeal joints of both hands. The overlying skin was slightly more 
red than the color of the surrounding skin, but not perceptibly warmer. On each 
occasion, the lesions disappeared within one week. in mid-September two small, 
discrete, firm, tender nodules, evidently different from the swellings described above, 
appeared in the subcutaneous tissue of the volar surface of the right forearm and 
disappeared within two days, followed after several days by the appearance of two 
more nodules on the medial aspect of the right forearm. The latter were excised. 
Nodules continued to appear and disappear over both forearms, and occasionally some 
appeared on the chest anteriorly, resolving within 24 hours. At the end of September 
a few pin-point, red spots were noted on the skin of the anterior chest. These did 
not blanch on pressure and did not look exactly like petechiae. The patient stated that 
such spots had occurred transiently during the past 10 years. 

Microscopic Description of Resected Nodule: The greater portion of the tissue 
consisted of adipose tissue with no distinguishing characteristics. In one area, there 
was a small artery, the lumen of which was occluded by a thrombus. One segment of 
the arteriolar wall had been destroyed by an acute inflammatory process which in- 
volved the entire wall of the artery and the periarterial tissue. The predominating 
cell was the neutrophile, but numerous eosinophiles were present. 

Diagnosis: Acute arteritis consistent with polyarteritis nodosa. The lesion 
is reproduced in figure 1. 

No specific treatment was instituted. The patient was released to his own care 
in October 1946. He returned to the hospital in March 1947 because of progressive 
weakness. At this time, physical examination was virtually the same as recorded 
previously, with the exception that there was an apparent decrease in general muscle 
strength. The patient stated that nodules had occurred in the subcutaneous tissues 
irregularly. Shortly after the second admission to the hospital several such lesions 
appeared and one was excised from the medial surface of the left thigh in its middle 
third. The histologic appearance of this lesion was similar to that of the previously 
examined one, 
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COMMENT 


The diagnosis of polyarteritis nodosa seems justified in this case because of the 
clinical manifestations and the histologic features of the nodules excised from the 
subcutaneous tissues of the right forearm and left thigh. While doubt exists as 
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to the date of onset of polyarteritis nodosa in this case, it is very probable that 
the earliest manifestations precipitated the illness diagnosed as rheumatic fever 10 
years before the present hospitalization. It is logical to assume that this disease 
was responsible for the symptom complex for which the patient had been observed 
in 1942. 

Several excellent reviews of the subject of polyarteritis nodosa have been pub- 
lished recently.~* '* We wish to emphasize the difficulty which the physician 
may have in arriving at a positive diagnosis in any given case. In the present 
case, diagnoses of rheumatic fever and chronic glomerulonephritis had been made 
previously, and our initial impression had been that the patient was suffering from 
chronic glomerulonephritis and multiple sclerosis. The latter diagnosis was 
prompted by the history of transient amaurosis and the fact that the neurologic 
manifestations indicated multiple lesions in the central nervous system. Closer 
examination, however, revealed that the entire clinical picture could be best ex- 
plained by one diagnosis: polyarteritis nodosa. The appearance of subcutaneous 
nodules afforded an opportunity to verify the diagnosis. 

The occurrence of transient amaurosis may well have been associated with a 
lesion of polyarteritis nodosa. Transient blindness has been rarely reported in 
polyarteritis nodosa.*\'* We feel the blindness was unrelated to the occupation 
of welding inasmuch as ordinarily the so-called arc flash injury to the eyes is not 
manifested by transient amaurosis, but rather by a conjunctivitis lasting 24 to 48 
hours. In addition it will be recalled that within a period of 10 days after transi- 
ent blindness had occurred abnormalities of the extra-ocular muscles had oc- 
curred. Amblyopia, nystagmus, hemiparesis, and numerous other central nerv- 
ous system signs such as cerebellar signs, convulsions. signs of meningeal irrita- 
tion, decerebrate rigidity, conjugate deviation of the eyes, anisocoria, facial 
nerve palsy, and subarachnoid hemorrhage have been reported in polyarteritis 
nodosa.* * 

In favor of the diagnosis of polyarteritis nodosa in this case, and against 
the diagnosis of multiple sclerosis were : 

1. The fact that the patient felt ill and definitely was .concerned about his 
condition. Individuals with multiple sclerosis, on the basis of the experience 
of one of us (K. E.), in the great majority of cases do not feel ill and tend to 
minimize the incapacities arising from their condition. 

2. The fact that although right hemiparesis decreased considerably over a 
two month period, it did not stop abruptly. If neurological signs in multiple 
sclerosis remit, they tend to remit abruptly rather than gradually decrease in in- 
tensity (per K. E.). 

3. The multiplicity of symptoms and system involvement, the likelihood be- 
ing that the multiple involvement was due to one disease rather than to many 
diseases. 

4. Transient eosinophilia. 

5. Elevation of sedimentation rate. 

6. The fact that episodes of transient numbness occurring in the extremities 
over the last 10 year period were accompanied by pain in the affected extremity, 
and were evidently due to involvement of peripheral nerves rather tian to in- 
volvement of the central nervous system. 

7. Final confirmation of diagnosis of polyarteritis nodosa by a biopsy of sub- 
cutaneous nodules, 
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This case is of particular interest because of the occurrence of symptoms 
leading to a diagnosis of rheumatic fever on at least two different occasions. 
The coincidence of the symptom complexes of rheumatic fever and polyarteritis 
nodosa is not infrequent and deserves more attention, especially since Rich and 
his associates * * have noted lesions similar to those of rheumatic fever and poly- 
arteritis nodosa in the course of the production of hypersensitivity reactions in 
animals. Furthermore, a relationship each to the others of rheumatic fever, renal 
diseases, and polyarteritis nodosa has been suggested by the experimental work of 
Selye.’ In well-controlled experiments Selye was able to produce simultaneousl 
in the.same rats lesions of rheumatic carditis (“Aschoff’s nodules”), malignant 
nephrosclerosis, and visceral polyarteritis by the use of large doses of desoxy- 
corticosterone acetate or alkaline pituitary extract in unilaterally nephrectomized 
rats receiving | per cent sodium chloride solution to drink ad lib.!"'' | An im- 
portant factor in the production of the various lesions may have been sodium 
chloride retention. 


SUMMARY 


A case of polyarteritis nodosa of 10 years’ duration is presented. The disease 
Was initiated by an illness simulating rheumatic fever. Subsequently, a diagnosis 
was made of chronic glomerulonephritis. Finally a transient amaurosis, hemi- 
plegia, and nystagmus occurred and the patient was admitted to a hospital where 
a diagnosis was made of polyarteritis nodosa. This was confirmed by histologic 
study of nodules excised from the subcutaneous tissues. 
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HYPERPARATHYROIDISM—SIMULATING PAGET’S 
DISEASE * 


By Sipney P. ZimMERMAN, Ist Lt., M.C., AUS,+ White Plains, N. Y. 


THE consensus among investigators interested in bone disease is that 
generalized osteitis fibrosa cystica (Von Recklinghausen’s disease) and osteitis 
deformans (Paget's disease), represent two definite, independent, clinical en- 
tities.":*»** The former, due to hyperparathyroidism, has a clinical, roentgeno- 
logic, and biochemical picture which is distinct from the latter, whose cause is 
unknown and which manifests its own clinical and laboratory characteristics. 
This view applies to practically all of the cases presenting the respective picture of 
these two disorders. There are, however, several reports of cases in the literature 
which do not quite fit into either category but which appear to be examples of 
cases which exhibit coexistent features of hyperparathyroidism and Paget's dis- 
ease. Albright, Aub, and Bauer first described these cases in America in 1934. 
In addition to reporting two of their own cases, they quote two reports from the 
continental literature of undoubted hyperparathyroidism which presented such 
marked thickening of the skull that the additional diagnosis of Paget’s disease was 
entertained. By presenting pathological findings of Von Recklinghausen’s dis- 
ease in a 61 year old woman with an alleged sarcoma, Berblinger ® made the first 
observation that healing in hyperparathyroidism may lead to hyperostosis of the 
skull and other bones. 

The purpose of this paper is to describe another case in which the rare com- 
bination of bone destruction and hyperostosis were present. 


Case Report 


R. ].. a 39 year old married colored woman, was admitted to Goldwater Memorial 

‘ Hospital in January, 1944, because of progressive cardiac failure and invalidism 
resulting from an old left hemiplegia. Her illness began in 1940 when she sought 
admission to City Hospital because of complaints referable to her respiratory tract, 

and pain and limitation of motion in her right knee. Examination at this time re- 
vealed a poorly nourished, chronically ill patient with a blood pressure of 198 mm. 

Hg systolic and 120 mm. diastolic. According to the hospital transcript, other positive 
findings included a nasopharyngitis and an enlarged heart. Roentgen examination 

of the chest and of the right knee at this time revealed (Dr. Kraft) : “Numerous osteo- 
fibrotic changes in the ribs especially in the region of the costochondral junction. 
Similar changes were noted in the upper end of the right tibia.” In view of these 
findings, the patient was investigated from the standpoint of a generalized bone disease. 
Subsequent roentgenograms of the skeleton revealed “osteofibrotic changes in the 
pelvic bones, long bones of the extremities and phalanges of the hands. The cal- 
varium of the skull was markedly thickened giving a cotton-wool appearance as seen 

in Paget's disease” (figures 1, 2,3). Blood counts and urinalyses revealed no abnor- 
malities. Hypercalcemia, hyperphosphatemia and increased serum phosphatase activ- 

ity were found on two examinations (table 1). A rib biopsy yielded the histologic 
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picture of healing osteitis fibrosa. An exploratory operation was performed and a 
markedly enlarged parathyroid gland was discovered, and remo ed. Histologic sec- 
tion showed an encapsulated adenoma with numerous groups of water clear cells 
scattered throughout the parenchyma, and many cystic areas filled with a colloid-like 
substance, with the pathological diagnosis of adenoma of the parathyroid gland. 

The postoperative course was uneventiul, and one week following surgery, the 
calcium and phosphorus levels of the blood were found to be normal, whereas there 
still remained an increase in the serum phosphatase. Chemical studies of the blood 
were again made one month aiter operation, and the levels were found to be unchanged. 

The patient was discharged on May 19, 1940 to the City Hospital Clinic. She 
remained well for about one year, but then, because of signs of increasing heart failure, 
she applied for admission to another municipal hospital, where a diagnosis of essential 
hypertension and hypertensive cardiovascular disease was made. On appropriate 
therapy her status improved to such extent that she was able to leave the hospital 
about a month later. She remained fairly well after this for a period of three years. 
In 1943 she again sought hospitalization because of the return of the symptoms of 
cardiac failure. Again there was good response to specific treatment and she left 
the hospital about three weeks later. 


Roentgenogram of chest showing numerous osteofibrotic changes in the ribs, 
especially in the region of the costochondral junction. 
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Fic. 2. Roentgenogram of pelvis showing osteofibrotic changes and thickening 
enlargements of the involved bones. 


Fic. 3. Roentgenogram of the skull demonstrating marked thickening of the calvarium 
with a “cotton-wool” appearance. 
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TABLE I 
Blood Chemistry Studies 


Serum 


Calcium Phosphorus Alk. Phosphatase Blood Urea N 
meg. mg. (Bodansky units mg. “% 
16.2 16 
16.6 
Operation-—Parath 
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‘roid tumor removed. 
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Fic. 4. Roentgenogram of the chest shows marked cardiac enlargement. The thoracic 
cage shows Pagetic bone change with retraction ot the axillary portion of the right base. 
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Fic. 5. Roentgenogram of the skull reveals marked thickening of the vault with no destruc- 
e 


tive changes. The base of the anterior middle fossa also shows sclerotic bone changes. 

On January 2, 1944, the patient suddenly became unconscious, and was admitted 
to Goldwater Memorial Hospital because of a left hemiplegia. Physical examination 
at this time revealed a 39 year old colored woman lying propped up in bed in no acute 
distress. There was bilateral exophthalmos and left facial weakness. The head was 
enlarged with frontoparietal bossing. Funduscopic examination showed moderate 
hypertensive arteriosclerotic changes with normal discs. The right chest was larger 
than the left in the anteroposterior diameter and moderate kyphoscoliosis was present. 
here were many fine moist basilar rales in both lungs. The heart was markedly 
enlarged, the point of maximum impulse being in the sixth interspace in the anterior 
axillary line. There was a loud blowing systolic murmur heard best at the apex 
and transmitted all over the precordium. The blood pressure was 140 mm. Hg systolic 
and 102 mm. diastolic in both arms. Abdominal examination revealed a tender, smooth 
edged, firm liver six centimeters below the right costal margin. A left-sided hemi- 
plegia was present. The remainder of the physical examination was essentially nega- 
tive. Laboratory findings revealed a normal hemogram and urinalyses except for 
a fixed specific gravity at 1.017, as determined by concentration tests. Blood sugar 
cholesterol and total proteins were within normal limits as were the blood calcium 
and phosphorus on repeated examinations (table 1). The serum alkaline phosphatase 
was at the upper limit of normal. The venous pressure was elevated and the cir- 
culation time was delayed from arm to lung and arm to tongue. Electrocardiograms 
demonstrated left axis deviation with changes indicative of myocardial damage. 
Interpretation of the roentgenograms made five years after her parathyroidectomy 
was (Dr. H. K. Taylor): “Examination of the chest shows marked enlargement of 
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the heart to the right and to the left with the configuration such as to suggest enlarge- 
ment of all the chambers. The thoracic cage shows Pagetic bone changes with re- 
traction of the axillary portion of the right base. The bones of the pelvic girdle show 
an increase in density due to Pagetic bone changes. The skull shows marked thicken- 
ing of the vault with no destructive changes. The base of the anterior middle fossa 
also shows sclerotic bone changes. In the middle shaft of the femur, there is an area 
of increased bone density. There is an old healed fracture of the shaft of the left 
radius. Examination of the abdomen reveals no abnormality of the kidneys” (figures 
4, 5, 6). 


Fic. 6. Roentgenogram shows an increase in density of the bones of the pelvic girdle due 
to Pagetic changes. 
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DiscussION 


Five years prior to present admission the patient presented the clinical, 
roentgenologic, and biochemical picture of hyperparathyroidism except for the 
roentgenographic appearance of the skull which was compatible with that of 
Paget's disease. On surgical exploration, an adenoma of the parathyroid gland 
was found and the diagnosis was corroborated by histologic section. The blood 
chemical findings reverted to their normal status in the immediate postoperative 
period except for the serum alkaline phosphatase which required a long interval 
of time before returning to normal. 

Five years after parathyroidectomy, the patient presents roentgenologic evi- 
dence of Pagetic changes in the skull, pelvis, femora, ribs and fingers. In addition, 
the blood calcium, phosphorus, and alkaline phosphatase are normal. In classi- 
lying this case, it was necessary to determine whether this was a patient with hy- 
perparathyroidism associated with Paget’s disease or one of the unusual cases 
of hyperparathyroidism whose recalcification and healing manifests itself in a 
form which is roentgenologically indistinguishable from Paget’s disease. It is 
ielt that because of the relatively young age of the patient, the reversion to normal 
of the serum alkaline phosphatase, the unusual distribution of the lesions especi- 
ally in the ribs and fingers, and the proved diagnosis of hyperparathyroidism, this 
is a case of von Recklinghausen’s disease which on healing acquired the bone 
picture of Paget's disease. 

The author wishes to thank Dr. I. Snapper of Mount Sinai Hospital, New York, New 
York, for his suggestions and helpful advice. 
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COLD AUTOHEMOLYSIS ASSOCIATED WITH RAYNAUD'S 
SYNDROME: REPORT OF CASE * 


By Joun P. Davis, M.D., F.A.C.P., Winston-Salem, North Carolina, and 
Davip Rosensaum, M.D. 


CoLp autohemolysis denotes the presence in the blood of an immunologic re- 
actor (autohemolysin), which at low temperatures unites with red cells to pro- 
duce a hemolytic reaction. Hemoglobinemia and, if hemolysis is sufficiently 
marked, hemoglobinuria will result. 


* Received for publication January 9, 1946. ; 
From the Station Hospital, Camp Gordon, Georgia. 
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Paroxysmal hemoglobinuria has been frequently recognized since its first 
description by Dressler * in 1854. It is known to occur following several con- 
ditions ; exposure to cold, phy sical exercise (March hemoglobinuria), ingestion 
of the fava bean, and in chronic hemolytic anemia (syndrome of Marchia Fava- 
Michaeli). Gull * in 1866 first noted the relation of the exposure to c Id to this 
syndrome, and in 1880 Rosenbach ' demonstrated an attack in a patient by im 
mersion of the feet in ice water. Kussner,’ in 1879, by observing the color 
of the serum during an attack established the fact that hemoglobinemia and in- 
travascular hemolysis occur. Lesser mtributions were made by others before 
the end of the century, but the basic mechanism of cold autohemolysis was not 
elucidated until 1904 when Donath and Landsteiner * demonstrated by a simple im 
vitro test that the blood of these patients contains an autohemolysin. They proved 
that a mixture of the patient's serum and cells immersed in ice water for 30 min- 
utes was not altered by the chilling alone, but that after warming the specimen 
iree hemoglobin occurred in the supernatant serum. This constitutes the Do- 
nath-Landsteiner test. It is based on the discovery by these immunologists that 
at low temperatures a lysin unites with the red cells and that on warming in the 
presence of complement ly sis of the cells occurs. This is the fundamental ex- 
paroxysmal hemoglobinuria due to ex- 


planation of the in vive mechanism of 
posure to ce id. 

The essential cause of this phenomenon is accepted to be syphilis. Either 
serological or ciinical evidence of syphilis has been present in practically all re 
ported cases of the disease. A review of the literature between 1905 and 1925 
by Donath and Landsteiner * rev ealed that, of 97 cases of unqualified paroxysmal 
hemoglobinuria reported, 95 showed evidence of either clinical or latent syphilis 
However, numerous investigators have proved that only a small percentage of 
patients with syphilis have hemoglobinuria. Dill, Douvros and Isenhaur * found 
only one positive Donath-Landsteiner test among 360 syphilitics representing all 
stages of the disease. C mgenital syphilitics appear to be more liable to develop 
this disease than do individuals with acquired syphilis. 

The association of vasomotor phenomena with paroxysms of cold hemoglo- 
binuria has been observed. Hives and urticarial wheals often occur, and Ray- 
naud’s syndrome is frequently associated. Mackenzie * reports that two of the 
five patients observed by him had vasomotor symptoms. The patient to be pre- 
sented showed marked vasomotor disturbances with local gangrene of the finger 
tips. 

Cast Revort 

The patient, a 25 year old Negro soldier, was first admitted to the Station Hos- 
pital on May 26, 1944, complaining of low back pain and the passage of dark red urine 
Examination on the following day failed to reveal discoloration of the urine, and 
study of the urinary and musculoskeletal systems failed to reveal any abnormalities, 
so that he was returned to duty on June 27, 1944 

He was readmitted on August 26, 1944 because of pain in the fingers 

History obtained on the second admission revealed that while at his home in 
Indiana in 1937 and again in 1938 he had voided dark red urine, each attack occurring 
during cool weather of autumn and for only one voiding. He did not recall the 
presence at that time of systemic symptoms or backache. Since 1939 his fingers had 
become very painful while going to and from his work during cold weather, the pain 
persisting for several hours aiter warming the extremities. As long as he could re 
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member he recalled having recurrent pain in the lower back of no known association 
with exposure to cold. 

In January 1944, while walking guard duty at an Army station in Indiana, he 
suffered extreme pain in the fingers, toes and ears. At that time the atmospheric 
temperature was between 20° F. and 30° F., and because of the pain he was relieved 
of duty after two and one-half hours. Within six hours the persistence of severe 
pain and occurrence of swelling of the fingers, toes and ears led him to report on sick 
call where tablets for pain were given him. He remained in his quarters and the 
symptoms disappeared by the following day. He did not recall having noticed the 
passage of red urine or having had systemic symptoms. For the remainder of the 
winter of 1944 he was assigned to indoor duty because of his sensitivity to cold. In 
April 1944 the patient was transferred to a station in Georgia, where he performed 
outdoor duty. The weather was variable, and on the cooler days he experienced mild 
aching of the fingers. After one hour of drill on May 25, which was a moderately 
warm day, he passed urine of dark red color and experienced considerable back pain, 
which reason prompted his first admission to the Station Hospital (referred to above ). 

On July 28, 1944 while on a furlough aboard an air-conditioned train passing 
through Ohio, an episode of vomiting, headache, generalized pain in the abdomen and 
back, and pain and swelling of the fingers occurred. Soon after the onset of these 
symptoms the patient experienced chilliness and sweating, but failed to notice dis- 
coloration of the urine. On the following day he felt normal except for pain in the 
fingers which persisted. On August 1 the nails of the left hand became yellow and 
during the next few days changed to a reddish brown color. He reported to a nearby 
Army station dispensary where he was given medication to relieve the pain. He re- 
turned from furlough and was readmitted to the Station Hospital on August 26. 

Prior to induction in February 1944 the patient made paper die casts in his 
home city of Indianapolis, Indiana. He denied using alcohol, but smoked 30 cigarettes 
daily. Family history revealed that a sister, with whom he had close contact, died 
of “lung trouble” in 1940. 

Medical history prior to the present illness revealed that since childhood he had 
experienced recurrent attacks of hives. In 1939 a chancre occurred, not followed by 
a rash. No antisyphilitic therapy was received until February 1944, and since that 
time he had received regularly biweekly bismuth and mapharsen in alternating 
courses. 

Physical examination on August 26, 1944 showed no abnormalities other than 
of the fingers. ‘The nails of the left hand were atrophic, concave and very thin and 
the matrix was of a dark mahogany color. ‘The fingertips were so tender that he was 
unable to use them. The hands were moist and warm, and there was no gross altera- 
tion in skin temperature. The radial and pedal pulses were normal. Blood pressure 
was 122 mm. of Hg systolic and 80 mm. diastolic. Cold-pressor test, as described by 
Hines,® produced a normal blood pressure response. ‘The electrocardiogram was nor- 
mal. Urologic and orthopedic studies were unrevealing. 

Beginning on September 6, openings appeared beneath the tips of the involved 
nails and purulent fluid exuded, leaving the distal portion of the nails separated from 
the matrix (figure 1), over which new nails later developed. On October 1 the 
patient experienced pain in the lower back and in all of the fingers, especially severe 
in the tips of those of the right hand, requiring analgesic medication. On the follow- 
ing day the right hand was observed to be cold, wet, and very sensitive to touch; and 
after 48 hours the nails had taken on a mahogany color (figure 2), following which 
they slowly went through the progressive color and atrophic changes which had 
previously occurred on the left. No elevation of temperature or leukocytosis was 
detected, and the urine gave a negative guaiac test on October 2. A similar, less 
severe attack again involved the right hand after the cool morning of October 10. 
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Fic. 1. Photograph of fingertips, left hand, showing late stage of ischemic necrosis 
(Photo by U. S. Army Signal Corps). 


On October 12 the patient was exposed to 4.5° C. in a refrigerator for 30 minutes, 
during which he complained bitterly of pain of the ears, fingers, and toes, which after- 
ward only gradually subsided. No systemic symptoms, leukocytosis or hemoglobinuria 
were found following the exposure. During the ensuing week, pain and numbness of 
the fingers were more marked than before and a newly formed nail of the left hand 
became discolored 

Desensitization to cold was attempted between October 28 and November 20 by 
means of immersion of all extremities for 20 minutes daily in water of gradually 
reduced temperatures, beginning at 82° F. and ending at 42° F. Penicillin, 2,400,000 
units in intramuscular doses of 40,000 units each at three hourly intervals, was ad- 


Photograph of fingertips, right hand, showing early stage of ischemic necrosis 
(Photo by U. S. Army Signal Corps). 
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ministered, beginning on November 28. During the latter treatment the patient 
experienced a chill, with a temperature of 101° F., and pain in the fingers and back 
lasting for six hours. Unfortunately, no laboratory studies were made at that time. 
On November 11 and 28, while the lowest weather temperatures ranged between 36° F. 
and 44° F. (patient was often in the unheated corridors) he suffered attacks of pain 
in each foot which subsided aiter three to four days without abnormal findings. On 
December 26, while on furlough in Indianapolis, he walked less than one block dis- 
tance when the temperature was about 38° F., and immediately experienced aching 
and numbness of the fingers with yellowish discoloration of the nails of the right hand 
on the following day. On his return to the hospital on December 29, these nails were 
observed to be orange-red, and on January 11 to be mahogany red. 

1 January 16, 1945 the patient was discharged from the service and sent to a 
Veterans Administration Hospital near his home, from which he soon signed his 
release. Further efforts to locate him have been unsuccessful. 

Laboratory Data and Special Studies. Repeated examinations of the centrifuged 
urine revealed: specific gravity of normal range, albumin and sugar negative and 
peering gg | normal except for 17 to 20 white blood cells per high-power field on 
August 26. Benzidine and guaiac tests were negative when performed on the urine 
following attacks of digital pain. 

A blood count on August 29, during the period of most marked involvement of 
the fingers, was as follows: 5,200,000 erythrocytes per cu. mm.; hemoglobin 95 per 
cent (Sahli) ; 11,900 leukocytes per cu. mm. with 53 per cent neutrophile s, 42 per cent 
lymphocytes and 5 per cent eosinophiles. Repeated blood counts following other 
attacks of digital pain gave normal results. Erythrocyte sedithentation rate deter- 
minations (Wintrobe) varied between 2 mm. and 10 mm. in one hour. Red cell fragil- 
ity determination at 4° C. revealed hemolysis to begin at 0.44 per cent and to be com- 
pleted at 0.36 per cent solution of sodium chloride. The blood was Rh negative. 

Serodiagnostic tests for syphilis performed at the laboratories of the Station 
Hospital and of the Army Medical Center, Washington, D. C., were positive. Re- 
peated batteries of tests performed at the latter laboratory (including the Kline, 
Kahn, Kolmer, Boerner-Jones-Lukens and Mazzini tests) were uniformly positive. 
Blood taken following penicillin therapy continued to show positive results of un- 
reduced titer when subjected to the quantitative Kahn and Kolmer tests. Spinal 
fluid examination on October 11 revealed the following: one cell (lymphocyte) per 
cu. mm., absent globulin, total protein 28.2 mg. per cent, and negative Kahn reaction. 


TaBLe | 
Tube Set-U ies for the Donath-Landsteiner Test 


Control Serum | Control RBC Complement 


Pt.’s Serum Pt.'s RBC 


0.2 c.c. 
0.2 c.c. 
ce. 
0.2 c.c. 
0.2 c.c. 0.2 c.c. 


0.5 ¢.c. 


| 
0.5 c.c. 0.2 c.c. 


Patient's Serum = patient's fresh serum. 

Patient's RBC 5% suspension of washed red blood cells of patient. 

Control Serum = fresh serum from a normal individual of same blood group as patient. 

Control RBC 5% suspension of washed red blood cells from individual of same blood 
group as patient. 

Complement a 1:10 dilution = fresh guinea pig serum. 

Saline physiological saline. 


Pube Saline é 
1 0.1 c.c. 
2? 0.1 ¢.c. 
3 0.1 c.c. 
4 O.1 
5 0.2 c.c. 0.6 c.c 
6 | | 0.6 cc. 
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The Donath-Landsteiner test was performed in accordance with the modified 
procedure described by Wintrobe.° The tubes were set up as shown in table 1. All 
tubes were immersed in ice water for 30 minutes, at the end of which no changes 
were noted. The tubes were then immersed in a water bath at 37° C. for 30 minutes 
with the following results: Hemolysis in tubes 1 and 3; no hemolysis in tubes 2, 4, 5 
and 6. Tube No. 1 was set up using the patient's spinal fluid instead of serum; and 
following the same procedure no hemolysis was observed. 

Titrations of the above procedure were set up as follows: Serial dilutions of the 
patient's serum were made ranging from 1:2 to 1: 128, each serum dilution of which 
was placed in a tube containing the patient’s red cells, complement and saline in the 
same quantities used in tube No. 1 of table 1. Six sets of varying dilutions were pre- 
pared, each set being placed at different temperatures for 30 minutes and then at 37° C. 
for 30 minutes. All tubes were then read for hemolysis. Results are shown in 
table 2. Another titration was performed for hemolysin using the same technic as 
previously with the exception that the chilling period was reduced to six minutes. No 
hemolysis was observed in any of the tubes. A comparison of the hemolysin titers as 
determined in vitro for different dates is presented in table 3. 


Taste Il 


Serial Dilution Titration of Donath-Landsteiner Test at Different Temperatures 


Temp 72 | | 1:32 


ec. | + 


<= 


14 
2» 
37 


1:16 : 1:04) 8128 


In an effort to determine the rdle of complement and the thermolability of hemo 
lysin, the following tubes were set up and subjected to 0° C. for 30 minutes and then to 
37° C. for 30 minutes : 


(1) 0.5 cc. patient’s serum (separated from the clot after 12 hours at 37° C.) 
0.2 patient's RBC suspension (5 per cent) 
0.3 ¢c.c. saline 
Results: Hemolysis. 


0.5 ¢.c. patient’s serum (inactivated at 56° C. for 30 minutes } 
0.2 c.c. patient's RBC suspension (5 per cent) 

0.3 c.c. saline 

Results: No hemolysis 
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Taste II 
c- ’ Comparison of Hemolysin Titers on Ditferent Dates, Using 1.0°c.c. Water at 0° C. for Fixation : 

| 
Date | 1:2 1:4 1:8 | 
Oct. § | +++ | ++ | + 
Oct. 20 +++4 +++ + + 
Nov. 25 + - | 
Dec + + | + | - | | | 
Jan. 1 ++4 + | = | | 
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(3) 0.5 cc. patient’s serum (inactivated at 56° C. for 30 minutes) 
0.2 c.c. patient's RBC suspension (5 per cent) 
0.2 c.c. complement (1:10 guinea pig serum) 
0.1 ¢.c. saline 
Results : No hemolysis. 


These experiments indicate that added complement is not essential to the in vitro 
hemolytic reaction and that the hemolysin is destroyed by subjecting it to a tem- 
perature of 56° C. for 30 minutes. 

Studies were made to determine any relationship between cold hemagglutination 
and cold hemolysis. The Donath-Landsteiner procedure was carried out and at the 
end of 30 minutes at 0° C. no agglutination was observed, but at the end of an addi- 
tional 30 minutes at 0° C. agglutination occurred. The agglutination became more 
marked after centrifugation. The tube was then shaken gently and allowed to remain 
at 0° C. overnight, during which time hemolysis occurred. Repetition of the procedure 
without added complement (guinea pig serum) failed to produce hemagglutination. 

Following the method used by Stats and Wassermann,’ in which they demon- 
strated in vivo cold agglutination, the patient was subjected to the following experi 
ment: The conjunctival sacs were irrigated continuously for one and one-half minutes 
with 100 ¢.c. iced solution of normal saline and then immediately observed with the slit 
lamp. The flow of capillary blood was not seen to be interrupted by agglutination. 

Having discovered the presence of cold autohemolysis by in vitro methods, ex- 
periments were performed to confirm its occurrence in vivo. The following qualita- 
tive test was conducted on October 9. Elastic band tourniquets were tightly applied 
around the bases of both fourth fingers. The right one was immersed in ice water 
at 4° C. for 10 minutes while the left one remained at room temperature (26° C.) for 
10 minutes. With the tourniquets still in place both fourth fingers were immersed 
in a water bath at 37° C. for 10 minutes. Without releasing the tourniquets blood was 
drawn from the tips of both fingers into capillary tubes. One end of each tube was 
sealed, and the tubes were centrifuged. The serum from the right was red, indicating 
hemolysis (hemoglobinemia) occurring in vivo, whereas the serum from the left was 
colorless, indicating lack of hemolysis. 

On October 12 the patient was subjected to the following experiment. Dressed 
in pajamas and robe of cotton and without other clothing, he was placed in a re- 
frigerator at a temperature of 4.5° C. for 30 minutes beginning at 10:27 a.m. At 10:57 
a.m. he was placed in a room at 20° C., and at 11:05 a.m. in a room at 29° C., where 
he remained for one hour, after which he returned to the ward. There was no further 
exposure to cold during the next 18 hours. Venous blood and urine specimens were 
taken at the times indicated in table 4, in which are presented the results of the ex- 
periment. Serum hemoglobin determinations were performed by the Army Medical 
Center in accordance with a modified spectrophotometric method described by Colhn.* 
Blood taken from the fingertip in the refrigerator at 10:57 a.m. showed no gross ag- 
glutination. Serum bilirubin determinations were not performed due to insufficient 
quantity of blood withdrawn. 

Skin reaction to cold was studied by fixing ice in contact with the skin of the 
patient's back for 20 minutes (patch test). Inspection 20 minutes after removal of 
the ice revealed an erythematous, edematous, urticarial-like reaction, 3 cm. by 3 cm. 
in diameter. Using the same procedure, two Negro males were tested as controls, 
one a non-syphilitic who showed erythema with no edema, and the other a latent 
syphilitic who showed no reaction. Momentary contact of a small area of the patient's 
skin with ethyl chloride spray resulted in an epithelial necrosis, the site of which be- 
came pigmented after eventual healing occurred. 
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Taate IV 


Results of Serum and Urine Studies Following Exposure of the Patient to 4.5 C 


for 30 Minutes 


Urine 
Urobilinogen 


a Serum Benzidine | Urine 


positive in Hemo 
dilution ot globin 


Appearance Ser 
Serum Hemoglobir 


Straw colored | 16.0 mg : 100 (++)! negative | negative 

Red 320.0 mg. % : 100,000 ) negative | negative 

Reddish brown | 136.0 mg. % : 1000 | 

Reddish brown] 95.0 mg. % 1000 

\mber | 118.0 mg. % 1: 1000 

\mber 100.0 me. % : 1000 | negative | negative 

\mber | 121.0 mg 100 )| negative | negative 
negative | negative 

Pale pink 179.0 mg. %) 1: 1000 negative | positive 1:10 


m negative | positive 1:10 


00 p.m negative | positive 1:10 


im 


In an attempt to reproduce in a laboratory animal the vasospastic phenomena as 
observed in the patient, and as suggested by the work of Benians,'’ the following 
experiment was performed. Using light ether anesthesia, 1.0 c.c. of the patient's 
serum at 4° C. was injected into the right external carotid artery of a rabbit. By 
simple transillumination the vascular systems and the gross skin temperatures of the 
ears were observed for two hours after the injection, with no discernible ditference 
between the two ears. The animal died 15 hours following the injection. At autopsy 
the lungs were extremely edematous, showing areas of hemorrhagic infiltration and 
pulmonary congestion. Histologically, the primary lesion consisted of marked edema 
of the walls of the arterioles, most apparent in the lungs and kidneys. This change 
was most pronounced in the muscularis of the arterioles, as evidenced by wide separa- 
tion of the smooth muscle fibers, swelling of the sarcoplasm, and large, clear, easily 


visible nuclei. 
Discussion 


The serologic mechanism of paroxysmal hemoglobinuria due to cold is gen- 
erally accepted to be a hemolytic system based upon an antigen-amboceptor 
complement union, with the reaction occurring in two phases: (1) union of anti- 
gen (serum) and amboceptor (erythrocytes) only at low temperatures, and 
(2) lysis of the erythrocytes in the presence of complement on warming. 

The antigen, hemolysin, is contained in the serum of the patient, as indicated 
by the absence of hemolysis when control serum was substituted for that of the 
patient in the Donath-Landsteiner reaction. In addition to autohemolysin, the 
patient’s serum was shown to contain isohemolysin, which hemolyzed the red 
blood cells of another individual of the same blood group. Inactivation of the 
hemolysin resulted from exposure to 56° C. for 30 minutes, though the minimum 
inactivating temperature was not established. The lysin of one of Mackenzie's * 
patients was destroyed by 45° C. for 30 minutes and that of another by 47.5° C. 
for 30 minutes. Union of lysin and erythrocytes occurred at a maximum tem- 
perature of 8° C., and failed to occur at 14° C. However, temperatures of 4° C. 
and 0° C. apparently resulted in more complete union as indicated by hemolysis 
in higher dilutions of sera after warming. Union at considerably higher tempera- 
tures has been found by other observers (Donath and Landsteiner'). Con- 
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trary to the studies of Yorke and Macfie,’ which indicated that greater hemolysis 
occurs after chilling for five to seven minutes than after chilling for 30 minutes, 
our experiment failed to produce hemolysis in any titer after exposure to 0° C. 
for only six minutes. Complement is an essential component of the hemolytic 
system, and its necessity is recognized by most investigators. The experiment 
performed in this case proves that there was sufficient complement in the patient’s 
serum to effect hemolysis. Also, in another experiment, 56° C. for 30 minutes 
destroyed both lvsin and complement, so that adding guinea pig complement 
failed to reactivate the hemolytic system. Myer and Emmerich * and others have 
found by quantitative methods that the repeated occurrence of clinical attacks 
of hemolysis reduces or even causes complete disappearance of complement from 
the serum, with at times the occurrence of anticomplementary properties in the 
serum. Considerable fluctuation in the titer of our patient’s autohemolysin was 
found, and it is possible that the numerous clinical attacks which had occurred may 
have produced the weak Donath-Landsteiner reaction recorded on December 1. 

The relationship of the lysin in syphilitic autohemolysis to the antigen giving 
rise to the positive Wassermann reaction is not clear, and experimental work has 
led to conflicting opinions. Mackenzie * has repeatedly removed the autolysin 
by absorption at low temperature by erythrocytes and found that the titer of the 
Wassermann reacting substance is not appreciably changed. Based upon his 
own and the experimental work of others he concludes that “syphilitic infection 
involves the liberation of antigens either from the spirochetes themselves or 
from the organs of the host or from both, which determine the production by the 
infected individual of antibodies of more than one type i.e., the autohemolysin and 
the Wassermann reagin. . . . Why some syphilitics develop the autohemolysin 
and others do not is quite obscure.” 

There is no proved relationship between paroxysmal hemoglobinuria of the 
syphilitic type and cold autohemagglutination, even when the latter is associated 
with hemoglobinuria. Both systems require chilling, but in hemagglutination, on 
warming the tube to 37° C., agglutinated red cells disperse without hemolysis. 
Occasional patients with hemagglutination also develop hemolysis and hemo- 
globinuria on exposure to cold, without the phenomenon being paralleled in vitro 
(Roth,® Stats and Bullowa"). In our case intravitam agglutination could not be 
demonstrated, but after an excessive period of chilling of the patient’s blood in 
the presence of added complement and after centrifugation hemagglutination oc- 
curred. This finding is believed to represent a coincidental and independent as- 
sociation in the same patient of a low titer of autohemagglutinins, such as occurs 
in most normal human sera, with a relatively high titer of autohemolysins. 

There is basis for the concept that the Donath-Landsteiner reaction is a re- 
production in vitro of the hemolytic reaction which takes place in the vascular 
system during an attack of hemoglobinuria. Exposure of this patient to 4.5° C. 
for 30 minutes produced sufficient chilling of the blood in the superficial capil- 
laries to effect union of lysin with erythrocytes. It is safe to assume that on 
passing to the higher temperature of the interior of the body the second stage 
of the reaction, or hemolysis, took place. Jones ** has proved that following an 
attack the hemoglobin is rapidly converted to bilirubin. Whether or not, there- 
fore, hemoglobinuria occurs would depend upon the degree of hemoglobinemia, 
rapidity of conversion to bilirubin, and the threshold of the kidney for hemoglobin. 
The concentration of hemoglobin in the serum as a rule must reach 0.70 gm. per 
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cent before it appears in the urine.'* The occurrence of attacks in this patient 
without apparent chilling, as in other cases reported, suggests that there may be 
an additional, though less important, factor in the hemolytic mechanism. Some 
investigators suggest that this secondary factor may be a variation in titer of the 
lysin, based on the observation of parallelism between attacks and lysin titers. No 
such parallelism was noted in this case. 

The clinical syndrome of this disease varies markedly between patients, and 
between attacks in the same patient. As in this patient, attention is usually first 
called to the disease by passage of dark urine, ranging from dark brown to 
Burgundy red, depending upon the relative amounts of methemoglobin, oxyhemo- 
globin and hematin present. Passage of such urine is usually preceded by ex- 
posure to cold, but attacks may occur in warm weather. At the onset general 
symptoms may occur, including a chill, aching in the back and legs, headache, 
nausea, vomiting, malaise, and fever of two to four degrees F. These symptoms 
subside after several hours. Leukopenia usually occurs immediately after an 
attack, to be followed by leukocytosis. It is possible that in this case white 
blood counts were made too late to discover a transient leukopenia. Icterus of 
the hemolytic type has been noted a few days afterwards, and transitory enlarge- 
ment of the spleen or liver has been reported. Anemia results from frequent 
severe attacks. Many patients with this disease may present only hemoglobinuria 
without systemic symptoms; others may experience general symptoms without 
passage of dark urine; and still others may present hemoglobinemia without any 
symptoms. Vasomotor symptoms, especially urticaria or Raynaud's syndrome, 
are of common occurrence during the attacks. In this patient pain in the 
fingers was common to all recorded attacks. Raynaud's syndrome occurred in 
three of five patients with this disease studied by Mackenzie.‘ 

The pathogenesis of the vascular phenomena in syphilitic autohemolysis is 
unknown. Whether the mechanism involves the vasomotor system with re- 
sulting arteriolar spasm or whether there is a local obliterative arteritis, such as 
is known to occur in some cases of syphilis, has not been proved. Ischemic 
symptoms occurring with cold autohemagglutination are assumed to be due to oc- 
clusion of capillaries by agglutinated erythrocytes. Benians,’® in an effort to de- 
termine the presence of a toxic factor in the serum of a patient with cold agglutina 
tion and Raynaud's syndrome, injected chilled serum of the patient into a rabbit, 
resulting in death of the animal, necropsy of which showed marked pulmonary 
edema. In our similar experiment, in which the chilled serum was placed into 
the arterial circulation, no local vascular phenomena were observed ; however, 
the animal succumbed as a result of what appeared grossly to be the pathologic 
picture of shock. The microscopic changes observed in the arterioles, though 
suggesting an early arteriolitis, were not sufficiently specific to be conclusive or 
significant in linking the presence of cold autohemolysins with the vascular 
changes observed in these patients. 

Treatment of this disease consists primarily of adequate treatment of the 
syphilis with which it is associated. This patient had received adequate bismuth 
and arsenical therapy prior to our observation. During the administration of 
penicillin, symptoms resembling those of a Herxheimer reaction occurred. The 
serological fastness to antisyphilitic therapy insofar as pertains to both types of 
antibodies, i.e., Wassermann reagin and autohemolysin, suggests a parallelism of 
failure of response to therapy. Mackenzie * states that in his five cases the rapid- 
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ity of fall of the lysin titer was roughly proportional to the intensity of treatment. 
These facts tend to indicate that the two types of antibodies, even though different 
in their behavior, may be released in visceral syphilis from the same antigenic 
source. 


SUMMARY 


A case of syphilitic paroxysmal hemoglobinuria with Raynaud’s syndrome is 
presented. The results of laboratory and experimental studies, with their inter- 
pretations and variations from other similar cases, are given. The serologic and 
biologic mechanisms of the disease are discussed with comment upon symptoma- 
tology and treatment. 


Acknowledgment is made to Technical Sergeant Ben Onodera for technical assistance 
in the laboratory procedures here reported. 
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EDITORIAL 
NEW DEVELOPMENTS IN THE MANAGEMENT OF LEPROSY 


“GLIDER, parachute, submarine rescue, experimental diving, handling of 
lepers, demolition of explosives, observation flying.” These categories were 
recommended for “Hazard Pay” by the Advisory Committee on Service Pay 
as recently as December 1948. When the justification for listing the demoli- 
tion of explosives and the handling of lepers as comparable hazards was 
challenged, a spokesman of the committee defended the inclusion of leper 
handling on the grounds that hazard pay would compensate for “the fear 
of the disease felt by the average individual and the social stigma attendant 
to such service.” This attitude is both an anachronism and a disgrace. As 
a comment on the “hazard” attaching to the handling of lepers it may be 
mentioned that in the 54 years since the National Leprosarium at Carville 
has been operating no member of medical or nursing staff has contracted 
the disease. 

In the management of leprosy there are three departments—specific 
therapy, the treatment of complications, and the public health aspect of 
handling of the disease. It is perhaps in this last department that most 
progress has recently been made, although persistence of the biblical attitude 
in many quarters, as expressed by the Advisory Committee on Service Pay, 
is discouraging. However, leprologists are today united in their purpose to 
treat the disease on its merits and to reorient the attitude of doctors and the 
public towards it. Much has been accomplished, but much remains. Be- 
fore the disease can be finally dealt with on an adequate and comprehensive 
scale public opinion must be altered. The fact that the Bible can be quoted 
in support of stringent measures for the control of leprosy remains a sur- 
prisingly important influence operating against a proper management of the 
problem. This supposed biblical authority is founded on the inaccurate sup- 
position that biblical “leprosy” was leprosy as we know the disease. It 
clearly was not, and this must be publicized. 

Elimination of the terms “leprosy” and “leper” is another important step. 
These words are irretrievably allied with social reproach. Not that there is 
anything sinister in their origin: they come from the adjective Xerpés, which 
simply means “rough" or “scaly.” But by use they are associated with 
stigma from which they probably could never be divorced. Therefore the 
suggestion that //ansen’s disease or hansenosis, or even globiosis, be adopted 
universally has much to be said for it. Even those who religiously deplore 
the conservation of eponyms should have little objection to this humane 
substitution. 

Changes in the official attitude in the actual handling of patients with 
the disease are taking place. At worst, leprosy is less infectious than tu- 
berculosis; often it is not infectious at all. The routine isolation of all 
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sufferers is therefore manifestly out of date. It is a hangover from the 
Middle Ages when the leper, thought to be cursed of God and a menace to 
mankind, was ruthlessly banished from human society and declared legally 
dead : 

“Living corpses, they wandered to and fro, muffled from head to foot; a hood drawn 


over the face, and carrying in the hand a bell, the Lazarus-bell as it was called, 
through which they were to give timely warning of their approach” (Heine). 


It is generally believed by leprologists today that lepromatous and 
“mixed” forms are alone possible sources of infection. The tuberculoid 
type, unfortunately the rarest and most benign, is probably not infectious. 
Cases of all types which have reached a stage of arrest should be regarded 
as non-communicable, though the possibility of relapse must always be re- 
membered. Norwegian health authorities have struck the right note in 
emphasizing the isolation of cases regarded as communicable, rather than all 
cases regardless of clinical type. McCoy ' in this country recommends that 
cases should be considered to fall into three groups : 


(a) Those that require care in special hospitals—communicable cases in 
areas where spread is likely to occur, i.e. in endemic areas of Louis- 
iana, Texas, Florida, and, to a less extent, California. 

(b) Those that require isolation at home or in a general hospital—this 
covers all types of cases in areas where transmission is unlikely, i.e. 
all states besides those listed under (a). 

(c) Those that require no special consideration—non-communicable 
cases in areas where transmission is unlikely. 


These principles, as enunciated by McCoy, are generally acceptable—isolation 
is needed only in bacteriologically positive cases and in endemic areas, par- 
ticularly where hygienic conditions are primitive and intelligence low. Chil- 
dren, who are particularly susceptible, must of course be protected, and 
babies born to leprous parents should be removed from them immediately. 

Rogers,’ with his wide experience in the British Empire, has much the 
same general opinion. Austin,’ however, from his rather unique position in 
Fiji, rightly cautions that medical policy should be determined in the light of 
local circumstance and not by rule of thumb. It seems likely that in certain 
native areas compulsory isolation may remain a sine qua non of efficacious 
treatment. 

Meanwhile, at the National Leprosarium, three highly significant events 
occurred in 1948. In July, for the first time, a patient received a medical 
discharge while still in the “communicable” stage of the disease. Such dis- 
charges may now be authorized if a physician has indicated his willingness 


1 McCoy, G. W.: Factors in public health management of leprosy, Pub. Health Rep., 
1948, Ixiii, 1522. 

2 Rocers, Sir Leonarp: Progress in the control of leprosy in the British Empire, 
British Med. Jr., 1946, i, 825. 

® Austin, C. J.: Correspondence, British Med. Jr., 1947, i, 506. 
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to provide continuous treatment, to make monthly reports on the patient's 
progress and to observe the patient’s home conditions ; if the patient's family 
is financially able to pay continuing costs of proper treatment ; if there are no 
children and few adults in the home; and if the state health officer is notified 
of the conditions of discharge and concurs in the proposed disposition of the 
patient. The second event took place the following month and was symbolic 
—in the words of one of the patients who has been at Carville for nearly 
twenty years—symbolic of the gradual change “from almost a penal institu- 
tion to almost a modern hospital”: the barbed wire was removed from the 
top of the high fence in front of the hospital. Then in October a patient 
was discharged as an “arrested” case after only str consecutive negative 
bacterial examinations, instead of the previously routine twelve. 

These changes do not represent a slackening of sensible precautions, but 
rather a belated revision of medieval principles. They show that the Public 
Health Service is rightly acting in accordance with both scientific knowledge 
and human feeling. Disease is not a crime punishable by imprisonment, 
and there is no reason why Hansen's disease alone should be governed by an 
rewhonian legislative. If the disease as a whole is to be most effectively 
handled the Public Health Service must increase the momentum of its activ- 
ities in many directions, always aiming primarily at an educated public 
opinion, without which any scheme for its control is foredoomed to failure. 
All must be educated to regard it as a disease to be feared less than many 
others and one to which no stigma attaches; the revision of attitude on the 
part of the authorities in handling the disease, as well as current advances 
in chemotherapy, must be widely publicized. Doctors, especially in endemic 
areas, must be trained to recognize the disease. Only when such an educa- 
tional program reaches fruition will the maximum number of cases be ex 
posed to the most effective available therapy. 

While the reévaluation of our attitude may represent the most significant 
advance in the management of Hansen’s disease, specific therapy has not 
lagged far behind. Chaulmoogra oil, the time-honored remedy, in use at 
least since the days when the Burmese King, Rama, cured himself and his 
jungle sweetheart with the fruit of the Kalow Tree, has recently fallen into 
partial disrepute. Newer remedies have been hailed as more effective and 
less toxic. But the evidence available must be closely scrutinized, and more 
must be accumulated, before final judgment is passed. It has been said * 
that no one has yet carried out a proper test for the efficacy of chaulmoogra. 
It is interesting to notice how the pendulum of opinion has swung. A 
quarter of a century ago responsible British authorities were so optimistic 
that they stated that leprosy should be eliminated from the Empire within 30 
years. In 1938 the International Leprosy Congress stated,’ “Chaulmoogra 
oil from the Hydnocarpus species, and its ethyl esters, remains the most 
efficacious agent for the special treatment of Leprosy.” In 1941 a team of 


* Gray, H.: The chemotherapy of leprosy, New Orleans Med. and Surg. Jr., 1947, c, 218. 
* International Leprosy Congress Report 1938, Internat. Jr. Leprosy, 1938, vi, 408. 


: 
3 
2 


EDITORIAL 695 


recognized therapeutists were able to write “with the development of the 
improved methods for the use of this drug, the outlook of the leper has 
changed from one of a lifetime of segregation to a reasonable expectancy of 
a complete cure.””* Then McCoy,’ in the following year, stated that twenty- 
five years of personal observation had left him with the very definite im- 
pression that chaulmoogra oil and its derivatives were of doubtful value in 
the treatment of leprosy. In 1948, another therapeutic team,” no less dis- 
tinguished than the first, stated, with apparently no note of equivocation in 
their voices, that the oil is “absolutely of no value in treatment.” That, 
however, is undoubtedly going too far. Fite*® sums up the present status 
of chaulmoogra therapy impartially and well as consisting of disparaging 
critical opinions on the part of those who have used it comparatively little, 
opposed by favorable reports from those who have used it extensively in.the 
absence of a better therapeutic agent. Certainly many authorities outside 
the United States (and only 0.1 per cent of the world’s lepers are in this 
country) consider chaulmoogra oil to be of real benefit. Schujman ‘° 
emphasizes that the success of hydnocarpus therapy is largely dependent on 
the dosage and the method of administration. He states that any method 
which does not include intradermal injections, or in which the patient re- 
ceives a total of less than 400 c.c. in a year, is likely to bring these drugs into 
disrepute. Cochrane" heartily agrees. At the 1948 International Leprosy 
Congress it was said to be increasingly evident that greatest benefit results 
from high dosage (15 to 25 c.c. weekly), given regularly, and divided be- 
tween the subcutaneous, intramuscular and intradermal routes; and that 
maximal doses should be attained as quickly as possible.’* 

It may well be that racial and other factors influence the effectiveness of 
chaulmoogra. Thus Cochrane claims better results in Indians with chaul- 
moogra than with sulfones; they appear to respond better to hydnocarpus 
than Europeans, and they also appear to be more easily intoxicated with 
sulfones. As recently as April 1948, Schujman in Argentina * questions 
whether chaulmoogra or the sulfones are more effective. In two small series 
of comparable lepromatous cases, one on chaulmoogra and one on sulfone 
therapy, similar improvement was seen in each series after 18 months’ 
treatment. 

® GooDMAN, in and Gitman, A.: The Pharmacological Basis of Therapeutics, 1941, The 
Macmillan Co., N. Y., p. 944. 

- a, McCoy, G. Nw : Chaulmoogra oil in treatment of leprosy, Pub. Health Rep., 1942, Ivii, 
_ Renruss, M. E., Avsrecut, F. K., and Price, A. H.: A Course in Practical Thera- 
peutics, 1948, The Williams & Wilkins Co., Baltimore, p. 529. 

* Fite, G. L.: Leprosy, its detection and management, Postgraduate Med., 1947, i, 292. 

10ScHUJMAN, S.: Therapeutic value of chaulmoogra in the treatment of leprosy, 
Internat. Jr. Leprosy, 1947, xv, 135. 

41 Cocnrane, R. G.: A comparison of sulphone and hydnocarpus therapy of leprosy, 
Internat. Jr. Leprosy, 1948, xvi, 

12 International Leprosy Congress Report, 1948, Internat. Jr. Leprosy, 1948, xvi, 209. 


18 ScHUJMAN, S.: Comparative study of chaulmoogra in high doses and promin in the 
treatment of leprosy, Internat. Jr. Leprosy, 1948, xvi, 145. 
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Chaulmoogra is not, therefore, simply dying unsung. ‘Though all admit 
it is a far from satisfactory answer to the problem of Hansen’s disease, it is 
apparently, in the opinion of those who know it best, not as useless as some 
authors indicate. At the moment, however, the spotlight of therapy is 
sharply focused on the sulfones. 

Diaminodiphenyl sulfone is the parent radicle and the active principle of 
the sulfones. It was first synthesized in 1908,"* and its chemical formula 


is as follows: 


NH 


Those of its derivatives which have been used to any extent in leprosy are: 


1. Promin (called promanide in Britain) ; the sodium salt of diaminodi- 
phenyl sulfone-N,N’-didextrose sulfonate. 
Diasone (Abbott), diamidin (Parke Davis) ; disodium formaldehyde 
sulfoxylate of diaminodiphenyl sulfone. 
3. Promizole; diaminophenyl-5-thiazolylsulfone. 
4. Sulphetrone (a British drug); tetrasodium phenylpropyl amino- 
diphenyl-sulfone tetrasulphonate. 


The first indication that the sulfones had an antibacterial action came in 
1937 from British workers *° treating experimental streptococcal infections 
in mice. They found promin to be 100 per cent more effective than sulfanil- 
amide. Later it was used in experimental tuberculosis ** with encouraging 
results, and in rat leprosy ‘* with less spectacular effect, although some 
curative action was demonstrated. Finally, in 1941, the first cases of human 
leprosy were treated with promin at Carville. Faget and his colleagues 
made a heartening preliminary report in 1943, when they described their 
clinical trial of promin as “the most encouraging experimental treatment 
ever undertaken” at the National Leprosarium. Meanwhile Muir“ initiated 
a clinical trial with diasone in Trinidad. This drug has been used at Car- 
ville since 1943.*° Investigations with promizole at Carville and sulphetrone 
in India have been instituted more recently. 

_ From, E., and Wittmann, J.: Derivate des p-nitrophenols, Ber. d. deutsch. chem. 
Gesellsch., 1908, xli, 2264. 

Buttie, G. A. H., et al.: of streptococcal infections in mice with 4-4’- 
Se Lancet, 1937, i, 1331. 

16 Fe_pMAN, W. H., et al.: The treatment of ype tuberculosis with promin; a 
preliminary report, Proc. Staff. Meet. Mayo Clin., 1941, xvi, 187. 

17 Cowory, E. V., and Ruanesirt, C.: Influence of promin, starch and hepatalhyde on 
experimental leprosy in rats, Arch. Path., 1941, xxxii, 632. 

18 Facet, G. H., et al.: The promin treatment of leprosy : a progress report, Pub. Health 
Rep., 1943, lviii, 1729. 

®*Muik, E.: Preliminary report on diasone in treatment of leprosy, Internat. Jr. 
Leprosy, 1944, xii, 1. 

*° Facet, G. H., et al.: The action of diasone in the treatment of leprosy, preliminary 
report, Internat. Jr. Leprosy, 1946, xiv, 19. 


a 
NH 

SO 
=O 
= 

q 

a 
4 


EDITORIAL 697 


As far as can be judged at this stage all the sulfones so far used have a 
comparable therapeutic effect. Faget and Erickson *' have reported their 
results in 317 patients treated with promin or diasone. Of 178 treated with 
promin for up to six years, 31 (17.4 per cent) have been discharged as 
“arrested” ; of 121 treated with diasone for up to four years, 7 (5.8 per cent 
have become “arrested.” Of the remaining 18, treated with both drugs at 
one time or another, none have yet been “arrested.” In the authors’ opinion 
the apparently better results with promin are almost certainly due to the fact 
that more patients have received promin /onger. Time is undoubtedly an 
all important factor. In Fite’s words * leprosy is a “fiercely chronic affair,” 
and impatience certainly has no place in evaluating methods of therapy in 
Hansen's disease. 

In scanning these authors’ statistics two points are noticeable: first, of 
all those patients treated for at least three years (89), over 25 per cent (23) 
have become arrested. Second, 92 of the 317 patients had been under treat- 
ment for less than one year, and are immediately, therefore, disqualified 
from the possibility of being considered arrested—one of the criteria for 
arrest being twelve consecutive months of negative bacterioscopy. 

Examining the relationship of response to duration of treatment from 
another point of view the authors claim that “some objective improvement”’ 
is shown by almost 25 per cent of cases after six months, by 60 per cent 
after one year, by 75 per cent after two years, and by nearly 100 per cent 
after three years. They further claim that the stage of disease reached does 
not prejudice the action of these drugs, and that even far advanced hansenosis 
is checked and improves under treatment. Improvement in the individual, 
however, varies proportionately with the size of dose tolerated by that in- 
dividual. During 1946 the number of cases discharged from the National 
Leprosarium with arrested disease more than doubled the annual average 
for the 10 years prior to the use of the sulfones, and the number of deaths 
during the year was less than half the annual average. 

Another impressive series is reported by Lima * who has treated 1287 
cases in Brazil during the past four and one half years. Of these, 847 were 
lepromatous and were treated from one to three years. Of 584 advanced 
cases, complete disappearance of skin lesions occurred in 46 cases (8 per 
cent), “marked improvement” took place in 143 (24 per cent), lesser degrees 
of improvement in 373 (64 per cent), while only 22 (4 per cent) were un- 
altered. He found that in only moderately advanced and “‘incipient”’ cases 
the percentage, in whom improvement occurred, was proportionately greater ; 
thus, of 99 incipient cases 67 per cent cleared completely, while all the rest 
showed definite improvement. 


21 Facet, G. H., and Ericxson, P. T.: Chemotherapy of leprosy, Jr. Am. Med. Assoc., 


1948, cxxxvi, 451. 
22Lima, L. peS.: Present status of sulfone therapy at the Padre Bento Sanatorium, 


Internat. Jr. Leprosy, 1948, xvi, 127. 
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Favorable results of sulfone treatment have also been reported from 
Hawaii, Argentina, Costa Rica, Cuba, British West Indies, British Guiana, 
India and Africa. 

Objective improvement is shown in many ways. Mucosal lesions re- 
spond more rapidly than cutaneous. Oral nodules and infiltrations subside 
and disappear within a few months, nasal obstruction is relieved, and tracheo- 
tomies become generally unnecessary. Sloan ** considers that “improvement 
in laryngeal lesions is one of the most striking results of sulfone treatment, 
perhaps the most striking one.” In the skin small nodular lesions shrink 
to complete absorption leaving only a pigmented spot, while larger lesions 
disperse with scar formation. Ulcers gradually form healthy granulations 
and heal through cicatrix formation. Occasionally regrowth of hair—in 
eyebrows, beard and on limbs—follows resolution of lepromatous lesions. 
Bacteriological response is more leisurely. During the first year of treat- 
ment practically all cases retain positive skin and nasal smears; after four 
years of continuous treatment, however, the incidence of negative reports 
exceeds 50 per cent. Fite ® believes that the sulfones dispose of the lesions 
of the small blood vessels in the leprous granulomas “which are forever 
casting bacilli into the blood stream.” With this as the assumed basis of 
their action he sums up the effect of treatment as follows: patients are largely 
freed from the risk of acute reactions ; the appearance of new lesions is greatly 
cut down, and eliminated in the majority of cases; secondary infections are 
virtually absent. ‘Under these conditions the opportunity for the lesions 
to atrophy and regress is greatly enhanced, and this is precisely what takes 
place, at about the same rate as in examples of spontaneous regression with- 
out treatment.” Acute lepra reactions with erythema nodosum or ery- 
sipeloid dermatitis are not commonly aborted by sulfone therapy. Recur- 
rences, in fact, may occur during therapy, but their frequency and severity 
are lessened. 

Apart from objective improvement the great majority of patients de- 
velop a sense of well being, have more energy, sleep better, and in general feel 
they have a new lease on life. A gain of weight is apparently universal. 

Promin was at first given orally, but it was soon found that in adequate 
dosage it was too toxic by this route, and so it was administered intra- 
venously. Used in this way it has proved much more tolerable. It is too 
early to say finally what the optimal dose of any of the sulfones is, but the 
recommended dose of promin, as accepted at the International Leprosy Con- 
gress in 1948," is 5 grams daily for one to three months, followed by a rest 
period of one to two weeks. 

Diasone has the great advantage of being well tolerated by mouth: its 
recommended dose is up to a maximum of 1.8 grams daily, with a rest of 
one to two weeks every two months. The dose usually employed so far, 
however, has been 0.9 gram daily. Diasone also has the virtue of being 


23 Stoan, N. R.: Effect of sulfone treatment on the larynx in leprosy, Internat. Jr. 
Leprosy, 1948, xvi, 329. 
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comparatively inexpensive: it has been calculated that the cost of one year’s 
supply for one patient is $21.60, and at Carville it has been found that the 
saving in dressings, since the advent of sulfone therapy, pays the whole cost 
of the new medicine. 

The use of promizole was besiers at Carville in 1945: the dosage em- 
ployed was much larger than that for diasone, 6 to 8 grams being given daily 
by mouth, with a rest period of two weeks every two months. Although it 
appeared to be as active therapeutically as the other sulfones, its use has 
since been discontinued because difficulty of manufacture increases its cost 
to a point which limits its usefulness. 

Sulphetrone is recommended in a daily dosage of 3 to 6 grams orally, 
continued for six months, when a rest period, its duration dictated by in- 
dividual tolerance, is allowed. With all the sulfones it is recommended that 
a smaller initial dose be used, with gradual increase to the optimal in the 
course of the first few weeks. 

The sulfones have their disadvantages. They are toxic to erythrocytes, 
causing a slowly developing hemolytic anemia. This anemia can usually be 
modified by iron therapy, however. Leukopenia occasionally occurs, and 
one death from agranulocytosis, for which diasone was blamed, has been 
mentioned as having occurred in Hawaii.** Allergic dermatitis is an infre- 
quent complication. Nausea, vomiting, and headache sometimes develop 
but are never severe. An attack of sneezing frequently follows the injection 
of promin. Hematuria, without crystalluria, occurred in a few cases on high 
initial dosage of diasone; gastric irritation and fever were also occasionally 
caused. Cochrane ** found sulphetrone to be the least toxic preparation to 
Indians. He dismisses promin as “too toxic for ordinary use,”’ and finds 
that diasone “is very liable to set up lepra reactions, frequently extremely 
severe”; 14 of 22 cases suffered from such reactions. 

As each new chemotherapeutic and antibiotic agent appears on the scene 
it is, of course, tried in Hansen's disease. Faget and his colleagues found 
sulfanilamide, sulfapyridine, sulfathiazole and sulfadiazine to be ineffective. 
Penicillin has likewise been tried and found wanting. Both penicillin and 
the sulfonamides, however, have been found of value in controlling the 
secondary infections of leprous ulcerations. Streptomycin, as might be 
expected, has appeared more promising.“ In eight lepromatous cases at 
Carville 2 grams were administered by intramuscular injection daily for four 
months: thereafter the dose was reduced to 1 gram because of severe toxic 
reactions. Encouraging changes seemed to occur in mucosal and cutaneous 
lesions in some cases during the first three months of therapy; but after this 
initial response, improvement was not maintained, suggesting the develop- 

24 Jounson, H. M.: Discussion following Faget and Erickson’s paper.*! 

25 Cocurane, R. G.: Correspondence, Brit. Med. Jr., 1947, ii, 110. 

26 Hinson, R. A,, et al.: Preliminary study of the hypospray for parenteral therapy in 
its relation to - management of leprosy, Internat. Jr. Leprosy, 1948, xvi, 173 


27 Mom, M.: Benadryl in lepra reaction of lepromatous leprosy and in sulfone sensi- 
tization, Rev. te, dermatosif., 1947, xxxi, No. 2. 
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ment of bacterial resistance. It seems likely that the value of streptomycin 
in Hansen's disease will be limited by its toxicity and the likely development 
of bacterial resistance. Used locally in wet dressings, however, it has proved 
to be of some value in promoting the healing of leprous lesions. 

It is evident that in the last few years the study of leprosy has received 
great impetus and made great strides. The use of the sulfones with such 
striking results has naturally attracted most attention. But it is well to 
remember that the path of leprosy in the past half century is strewn with 
the wrecks of so-called “cures.” In the case of the sulfones, however, con- 
fidence may be felt in the fact that so many experienced workers in so many 
parts of the world have obtained favorable results such as they have never 
before achieved with other remedies. What may, perhaps, be felt with even 
greater confidence and satisfaction is that we have taken irretraceable steps 
towards removing a longstanding reproach to our humane profession. It 
may well be hoped, therefore, that, with our recent progress both in attitude 
and in chemotherapy, we have at last closed the darkest chapter in the 
handling of leprosy, about which Burns might so well have written his 
melancholy alliteration, 


Man's inhumanity to man 
Makes countless thousands mourn 
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Hematology. By Cyrus C. Stureis, M.D., 915 pages; 17 X 26 cm. Charles C. 

Thomas, Springfield, Illinois. 1948. Price, $12.50. 

Since the turn of this century, no sub-specialty within the field of internal medicine 
has developed more rapidly than hematology, nor in any specialty have the results of 
both basic and clinical research been applied more specifically and gratifyingly. Fol- 
lowing Ehrlich’s discovery of the applicability of dyes to the differentiation and 
identification of the blood cells, cytologists concentrated on atlases delineating the 
minutest morphological cellular detail, resulting in more confusion than understanding 
for the physician. More recent decades have seen physiologists and clinicians clarify- 
ing this nomenclature-laden atmosphere, until now it is possible to translate a detailed 
history, discriminatory physical findings and selected laboratory data from the indi- 
vidual patient into an exact diagnosis from which logically and inevitably stems 
specific therapy. 

All recent texts on the blood diseases have reflected this changing emphasis, and 
the University of Michigan’s Dr. Sturgis, Director of the Simpson Memorial In- 
stitute for the study of pernicious anemia, has now written, out of his years of ac- 
cumulated personal experience, the most recent practical review of this great field of 
medicine. ‘Today's student of modern hematologic practice will find prompt orienta- 
tion here, through a careful documentation of the more important scientific steps 
which have led to current concepts and practice. The great variety of anemic states, 
the hemorrhagic diatheses, the nature and character of the white cell dyscrasias, 
polycythemia and the lipoidoses are treated individually in detail in this order. Ap- 
propriate illustrative case histories, graphs and beautifully reproduced colored plates 
of representative “cellular pictures” of specific diseases are introduced where they 
are most effective. The great importance and applicability of experimental nutritional 
studies are effectively emphasized in discussing the clinical treatment of anemia 
patients. 

The incidence, diagnosis, etiology, pathologic physiology, treatment, prognosis 
and complications are sub-headings for every disease entity, which make avaiiable for 
ready reference the breadth and variety of current hematologic knowledge. Chapters 
on sternal puncture and a very complete discussion of the indications for blood trans- 
fusion and the use of blood derivatives and blood substitutes complete this volume. 

While it is true that hematology has become recognized as a subspecialty within 
the general field of internal medicine, it is also true that no physician, be he general 
practitioner, surgeon, or other specialist, can hope to practice good medicine today, 
without possessing much of the knowledge which has been learned by hematologic 
investigators in this domain of the bone marrow, spleen, liver and lymph nodes. The 
blood and blood cells are affected by everything we do and experience, as well as by 
our sins of omission. Most of the facts in Dr. Sturgis’ volume on Hematology, 
therefore, are essential to all physicians in the best interest of the most complete and 
comprehensive care of their patients. 

Cuarves A. Doan, M.D. 


Clinical Aspects and Treatment of Surgical Infections. By Frank L. Meveney, M.D., 
F.A.C.S. 840 pages, with 287 figures. 25 * 17 cm. W. B. Saunders Com- 
pany, Philadelphia. 1949. Price, $12.00. 


The author describes himself as ‘a doctor who felt impelled to write a book.” 
We can be thankful for that impulsion. Dr. Meleney has produced no ordinary book; 
he has plenty to say, and he says it well. 
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He is a pioneer in establishing the importance of a bacteriological laboratory 
closely integrated with a surgical service, and he believes that only by such integration 
can quickest healing and minimal disability be achieved. He writes from his own 
intimate knowledge gained through a wide experience of more than 25 years. 

A good introductory chapter by Dr. John S. Lockwood on Physiological Con- 
siderations in Surgical Infections is followed by a series of 15 chapters each devoted 
to the surgical infections of an area, organ, or system of the body: Skin and Subcu- 
taneous Tissues; Head and Neck; Heart, Pericardium and Mediastinum; Lungs and 
Pleura; Peritoneum (by Dr. Harold D. Harvey); Liver, Pancreas and Spleen; Gall- 
bladder and Bile Passages; Stomach and Small Intestine; Appendix; Colon; Genital 
and Urinary Tracts; Bones and Joints; Hand; Lower Extremity; Central Nervous 
System. Surgical Septicemia is then taken up; and in the final, eighteenth chapter 
War Wounds are discussed by Dr. Alired B. Longacre and Dr. William R. Sandusky. 

The format is excellent. The many illustrations are clear and helpful. Each 
subject is comprehensively discussed with particular emphasis on pathogenesis, bac- 
teriology, and treatment. Each is amply illustrated with case histories which are well 
chosen and exemplify points of discussion in the text. These case reports are, as 
usual, given in somewhat smaller print, but the author employs the excellent device of 
adding, in the larger print of the general text, a resumé of the case at the conclusion of 
each report; thus it is made easy for the reader to select those case reports which 
illustrate a point of special interest to him. For his bibliography the author has 
culled widely the best of both American and British publications; nearly 1200 ref- 
erences document the text. 

The importance of routine anaerobic as well as aerobic cultures is emphasized. 
Besides the Big Three in antibacterial warfare—the sulfonamides, penicillin, and 
streptomycin—the author makes considerable use of bacitracin and zine peroxide. 
Bacitracin, which was discovered in his own laboratory, is particularly useful in 
Gram-positive infections which are not responsive to penicillin. Zinc peroxide, of 
course, finds its chief use in the control of anaerobic infections by topical application. 

For anyone who has seen a carbuncle yield to systemic penicillin, it is hard to 
sympathize with the dictum “systemic administration is unnecessary and wasteful.” 
A carbuncle is surely one of the most clear-cut and unexceptionable indications for 
systemic penicillin. Moreover, the dosage in the illustrative cases in which it was 
so used was only 10,000 units every three hours. We cannot help wondering if this 
section was written some time ago and not since revised. It is surprising that in the 
clinical description of bronchiectasis clubbing of the fingers is not accorded even a 
passing mention. 

But our only real regret is that the word “Surgical” appears, as indeed it must, 
in the title. As a titular word, it is one which the internist tends instinctively to 
avoid. Yet, with the division between surgery and internal medicine artificial as it is, 
there is something of interest and value to specialists in both fields in almost every 
chapter; for example, the accounts of bronchiectasis and of chronic ulcerative colitis, 
the discussion on the early recognition of acute hemolytic streptococcal gangrene, 
and that on the treatment of tetanus. These are just a few of the available instances 
of overlapping interest. 

A well written, well published and remarkably detailed work, this book contains 
a wealth of practical up-to-date information. It represents a substantial contribution 


to surgery, bacteriology and medicine. 


H. J. L. M. 
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Handbook of Communicable Diseases. 2nd Ed. By Franxiin H. Top, A.B., M.D., 
M.P.H., F.A.C.P. 992 pages; 22.5 x 14.5 cm. 1947. The C. V. Mosby Com- 
pany, Saint Louis. Price, $9.50. 


This second edition of a standard textbook on communicable diseases covers a 
very wide diversity of subjects, for it includes parasitic infections such as malaria 
and hookworm, virus and rickettsial infections of all varieties, bacterial infections 
including predominantly exotic diseases such as leprosy, all of the common venereal 
diseases, and several special infections such as epidemic diarrhea of the newborn, 
and epidemic kerato-conjunctivitis. Included also are a number of fungus diseases. 
To have all of this in one book, which has some 896 pages of text, is of course a 
worthy ideal but tends to produce a certain diffuseness. Dr. Top attempts to over- 
come this by having a number of authorities on special infections contribute to the 
edition :—Abernethy writes on Primary Atypical Pneumonia; Coggeshall on Malaria: 
Francis on Infectious Hepatitis; J. C. Snyder on Rickettsial Diseases, to mention a 
few. This adds considerable weight to the whole presentation. 

All of this probably accounts for the number of debatable points in the book. 
The summary of the use of influenza vaccine (p. 95), although correct in its interpre- 
tation of the value of that vaccine as of two years ago, is no longer correct. Recent 
studies show that present vaccines are of no value against contemporary strains. 

The chapter on the care and management of communicable disease in a hospital 
is so completely detailed that it loses any real power. The use of sulfadiazine as an 
effective agent in diarrhea of the newborn is a little misleading. In the discussion 
of encephalitis: Borna disease is not the same as equine encephalomyelitis. Out- 
breaks of this latter infection in man are probably not affected at all by control of the 
disease in horses, for all the available epidemiological evidence indicates that both 
man and horse are infected by mosquitoes which derive their infection from an avian 
reservoir host. 

The book is superbly illustrated with a number of color plates, has a full bibliog- 
raphy at the end of each chapter. It will continue to be a valuable reference for 
those interested in infectious disease but cannot be considered as a final authority. 


F. B. B. 


Diseases of the Chest, Described for Students and Practitioners. 2nd Kd. By 
Roznert Coorg, with a Foreword by Lorp Horper. 541 pages; 22.5 « 14.5 em. 
1948. The Williams & Wilkins Company, Baltimore. Price, $7.50. 


The author of this text for students and practitioners has carried out admirably 
an almost impossible task—the condensation in a moderate sized volume of the physical 
diagnosis, symptoms, pathogenesis, etiology, symptomatic and chemotherapeutic treat- 
ment of almost any disease which affects the lungs. 

This is done in a concise, didactic style in which the decision is already made for 
the student as to the cause and cure of the different diseases. There are no references 
at the end of the chapters which might allow the reader to pursue a more complete 
analysis of the subject. This does not mean that the book is not thorough. It is. 

However, the size of the task perhaps is the cause of such omissions as the lack 
of mention of the use of streptomycin in the treatment of tularemia, or the brief con- 
sideration of influenza, in which it is assumed that the severe pandemic and the mild 
epidemic influenzas are the same disease. 

It is, then, a clear presentation of one experienced man’s distilled knowledge of 
the subject, but does not stimulate investigation of other sources of knowledge. 


B. B. 
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Synopsis of Pediatrics. By Joun Zanorsky, A.B., M.D., F.A.C.P., assisted by 
T. S. Zanorsky, B.S., M.D. 449 pages; 13 x 20 cm. C. V. Mosby Co., St. 
Louis, Missouri. 1948. Price, $5.50. 


This is the fifth revision of a pediatric manual intended primarily for students. 
The present edition has been enlarged and newer advances in therapeutics have been 
included. There are a number of excellent color plates presenting the characteristic 
features of the various exanthems. However, as in all condensations of extensive 
subjects, the achievement of brevity is at the sacrifice of basic understanding 


. E. B. 


Intestinal Obstructions. 2nd Ed. By Owen H. Wancensteen, B.A., M.D., Ph.D. 
484 pages; 17 « 25.5 cm. Charles C. Thomas, Springfield, Illinois. 1942. 


Price, $7.00. 


This is an extremely comprehensive book, dealing with the problem of intestinal 
obstruction. It is presented under four general parts or sections: Part 1 deals with 
the effects of obstruction, from the physiological and clinical viewpoint; Part 2 dis- 
cusses general diagnostic considerations in bowel obstruction; Part 3 is devoted to 
general therapeutic considerations; and Part 4 to special obstructions. Each section 


is subdivided into appropriate subheads. 

The author has included much that is of interest from the physiopathological view- 
point. Nevertheless, he has closely adhered to his original intention, and that is 
the development of a comprehensive and, at the same time, practical reference dea!ing 
with the problem of intestinal obstruction. 

The book is well indexed, and contains an excellent author index as well as 
bibliography. The illustrations are excetlent. The operative procedures are concisely 
described. 

In summary, Dr. Wangensteen’s monograph is an excellent reference from the 
diagnostic viewpoint as well as from the viewpoint of practical therapeutics. 


BOOKS RECEIVED 


Books received for January are acknowledged in the following section. As far as 
practicable, those of special interest will be selected for review later, but it is not 
possible to discuss all of them. 


Blood Transfusion. By L. DeGow1n, M.D., Associate Professor of Internal 
Medicine, State University of lowa, etc.; Rorpert C. Harpin, M.D., Assistant 
Professor of Internal Medicine, State University of lowa, etc.; and Joun B 
Acsever, M.D., Senior Surgeon, U. S. Public Health Service, etc. 587 pages; 
24% 16cm. 1949. W. B. Saunders Company, Philadelphia. Price, $9.00. 

The Business Side of Medical Practice. 2nd Ed. By Turopore Wiprup, Execu- 
tive Director and Secretary of The Medical Society of The District of Columbia 
and Managing Editor of the Medical Annals of the District of Columbia. 232 
pages; 20.5 14 cm. 1949. W. B. Saunders Company, Philadelphia. Price, 
$3.50. 

Cardiology. By Wittitam Evans, M.D., D.Sc., F.R.C.P., Physician to the Cardiac 
Department of the London Hospital, ete. 330 pages; 2517.5 cm. 1948. 
Paul B. Hoeber, Inc., Medical Book Department of Harper & Brothers, New 
York. Price, $7.50. 
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Clinical Aspects and Treatment of Surgical Infections. By FRANK LAMONT 
Meceney, M.D., F.A.C.S., Associate Protessor of Clinical Surgery, College of 
Physicians and Surgeons, Columbia University, etc.; with a Foreword by ALLEN 
O. Wurrrte, M.D. 840 pages; 25 X 17 cm. 1949. W. B. Saunders Company, 
Philadelphia. Price, $12.00. 

Clinical Endocrinology for Practitioners and Students. By LAURENCE Martin, M.D. 
(Camb.), F.R.C.P. (Lond,), Physician to Addenbrooke’s Hospital, Cambridge, 
and Martin Hynes, M.D. (Camb.), M.R.C.P. (Lond.), Reader in Medicine 
in the University of Cambridge; with a Foreword by Sir Lionet Wuritrny. 
C.V.O., M.C., M.D., F.R.C.P., D.P.H., Regius Professor of Physic, University 
of Cambridge. 222 pages; 22.5 14.5 cm. 1949. The Blakiston Company, 
Philadelphia. Price, $4.50. 

Introduction to Physical Biochemistry. 2nd Ed. By J. M. Jontin, Ph.D., D.Sc., 
Associate Professor of Biochemistry in the Vanderbilt University School of 
Medicine. 246 pages; 24 xX 16cm. 1949. Paul B. Hoeber, Inc., Medical Book 
Department of Harper & Brothers, New York. Price, $3.75. 

Lung Dust Lesions versus Tuberculosis. By Lewis Grecory Coir, M.D., F.A.C.R. 
474 pages; 27.5 20 cm. 1948. American Medical Films, Inc., White Plains, 
New York. Price, $10.00. 

Manual of Clinical Laboratory Methods. 4th Ed. By Opat E. Herter, Ph.D., M.D., 
Associate Professor of Pathology, Northwestern University Medical School, 
etc.; with a Foreword by James P. Stmonps, Ph.D., M.D. 387 pages; 28 x 
20.5 em. 1949. Charles C. Thomas, Publisher, Springfield, Illinois. Price, 
$8.50. 

Mayo Clinic Diet Manual. By Tue Committee on Dietetics or THE Mayo CLINIC. 
329 pages: 24 16.5 cm. (paper-bound, loose-leaf). 1949. W. B. Saunders 
Company, Philadelphia. Price, $4.00. 

Modern Trends in Psychological Medicine—1948. Edited by Nort G. Harris, M.D., 
F.R.C.P., D.P.M., Physician for Psychological Medicine, Middlesex Hospital, 
etc. 450 pages; 25 X 17.5 cm. 1948. Paul B. Hoeber, Inc., Medical Book De- 
partment of Harper & Brothers, New York. Price, $10.00. 

Obstetric Analgesia and Anesthesia: Their Effects upon Labor and the Child. By 
FRANKLIN F. Snyper, M.D., Associate Professor of Obstetrics and Associate 
Professor of Anatomy, Harvard Medical School. 401 pages; 24 16 cm. 
1949. W. B. Saunders Company, Philadelphia. Price, $6.50. 

Oxford Loose-Leaf Medicine—Reprints of 21 Articles Published Recently as a Sup- 
plement. 25 X18 cm. 1948. Oxford University Press, Inc., New York. Ma- 
terial supplied only to subscribers to this work. 

Recent Advances in Respiratory Tuberculosis—4th Ed. By Freperick Hear, M.A., 
M.D., F.R.C.P., Senior Medical Officer, London County Council, etc., and 
N. Lioyp Rusry, M.A., D.M., F.R.C.P., Assistant Physician, The London Hos- 
pital, etc. 290 pages; 21 X 14cm. 1948. The Blakiston Company, Philadelphia. 
Price, $5.50. 

Sindroma Anémico do Kala-asar. By Dr. Cartos Pinto Trincio. 68 pages; 25 x 
17.5 cm. (paper-bound). 1948. Sociedade Industrial de Tipografia, Lisboa, 
Portugal. 

Veterans Administration Technical Bulletins, Series 10, 1946 and 1947. 252 pages; 
27 x 20.5 cm. January, 1948. Veterans Administration, Washington, D. C. 
Not for sale—limited edition for distribution to VA hospitals. 
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PoSTGRADUATE COURSES OFFERED BY THE AMERICAN COLLEGE OF PHYSICIANS 


Already concluded on the spring schedule are courses in “Medical Aspects of 
Nuclear Energy” at the U. S. Army Medical Center, Washington ; “Gastro-enterology” 
at Stamford University and the University of California, San Francisco; “Clinical 
Medicine from the Hematologic Viewpoint” at Ohio State University, Columbus; 
and “Internal Medicine” at the Massachusetts General Hospital, Boston. 

Yet remaining on the spring schedule are the following courses: 


No. 5—ELECTROCARDIOGRAPHY; Massachusetts General Hospital, Bos- 
ton, Mass.; 1 week, April 25-30; $60.00, A. C. P. Members; $120.00, Non- 
members. Basic principles of electrocardiography; interpretation based on 
current knowledge of the physiology of heart muscle. Conger Williams, 
M.D., Director. This course has been registered to full capacity. 


. &-DISEASES DUE TO ALLERGIC AND IMMUNE MECHANISMS; 
Haddon Hall Hotel, Atlantic City, N. J.; 4 days, April 28-May 1; $30.00. 
A.C. P. Members ; $60.00, Non-members. Immunology, pharmacology, physi- 
ology, and clinical phases of diseases caused by immune mechanisms. Given 
at Atlantic City for convenience of physicians having meetings there at the 
time. Leo H. Criep, M.D., Associate Professor of Medicine, University of 
Pittsburgh, Director. 

7—CARDIOVASCULAR DISEASE; Philadelphia Institutions; 1 week, 
May 2-7 ; $30.00, A. C. P. Members; $60.00, Non-members. Lectures, panel 
discussions and clinical demonstrations; recent advances in knowledge, 
diagnosis and treatment; with an‘all-star faculty. William G. Leaman, Jr., 
M.D., F.A.C.P., Professor of Medicine, Woman's Medical College of Penn- 
sylvania, Director. 

. &-PHYSIOLOGICAL BASIS FOR INTERNAL MEDICINE; Univer- 
sity of Pennsylvania Graduate School of Medicine, Philadelphia, Pa.: 1 week, 
May 9-14; $30.00, A.C.P. Members ; $60.00, Non-members. Why symptoms 
occur; how drugs act; why and how clinical physiological tests are used in 
diagnosis. Julius H. Comroe, Jr., M.D., F.A.C.P., Director. 

. 9-ENDOCRINOLOGY; Tufts College Medical School. Boston, Mass.: 
1 week, June 13-18; $30.00, A. C. P. Members; $60.00, Non-members 
Emphasis on fundamental sciences contributing to endocrinology and recent 
advances in clinical endocrinology. Edwin B. Astwood, M.D., F.A.C.P.. 
Director; E. W. Dempsey, Ph.D., and Roy O. Greep, Ph.D., -1sseciate 
Directors. 

For detailed information and registration blanks, address The Executive Secre- 
tary, American College of Physicians, 4200 Pine St., Philadelphia 4, Pa 


Dr. Paut B. Macnuson Becomes A. C. P. Governor FOR THE VETERANS 
ADMINISTRATION 


Dr. Paul B. Magnuson who has succeeded to the post as Medical Director of the 
Veterans Administration, by reason of conditions of the Constitution and By-Laws 
of the American College of Physicians now is the designated Governor of the College 


706 


q 
a 
d 
a 


COLLEGE NEWS NOTES 707 


for the Veterans Administration and, in the future, must be the final endorser of all 
candidates from that Service. 

Dr. Arden Freer, Deputy Medical Director of the Veterans Administration, has 
been the Acting Governor for that Service for many months, since the retirement of 
General Paul Hawley as the Medical Director. 


fue AMERICAN COLLEGE OF PuysiciAns’ Directory PreeuBLicATION Orpers Dur 


Members of the College who wish to secure copies of the 1949 Directory of the 
College, to be published next fall if at least 2000 prepublication orders are received, 
should fill out and return their order forms at once to the College Headquarters. The 
prepublication price of the Directory to members of the College will be $4.00; the 
price to non-members, institutions, and others, $5.00. 

Questionnaires to secure current biographical data will be mailed to members 
when publication of the Directory ‘tas been assured. 

Orders should not be accompanied by payment at this time. The Directory will 
be invoiced when ready for distribution. 


AMERICAN COLLEGE OF PHysICIANS REGIONAL MEETINGS 


Colorado, New Mexico, Idaho, Montana and Wyoming, Denver, Colo., March 1, 
1949. A joint meeting for College members from the five States was arranged by the 
College Governors: Ward Darley, M.D., F.A.C.P., Denver, Colo.; Robert O. Brown, 
M.D., F.A.C.P. (deceased February 1), Santa Fe, N. M.; Samuel M. Poindexter, 
M.D., F.A.C.P., Boise, Idaho; and Harold W. Gregg, M.D., F.A.C.P., Butte, Mont. 
Che Program Committee, responsible for the scientific program held at the University 
of Colorado School of Medicine, included Louis S. Faust, M.D., F.A.C.P., Chairman, 
and William E. Hay, M.D., Frank B. McGlone, M.D., and William A. H. Rettberg, 
M.D., A.C.P. Associates; all of Denver, Colo. Luncheon was had at the Colorado 
General Hospital, and a dinner meeting took place at the Cosmopolitan Hotel, not 
only for College members and their guests, but also for members of the Medical 
Society of the City and County of Denver and registrants for the Mid-winter Clinics 
Group. LeRoy H. Sloan, M.D., F.A.C.P., Chicago, IIL, Member of the Board of 
Regents, was guest speaker of the evening. 

The following papers were presented: Indian Health, Mason V. Hargett, M.D., 
I.A.C.P., Billings, Mont. A Slide Culture Method for Early Detection and Observa- 
tion of Growth of the Tubercle Bacillus, John W. Berry, M.D., and Hope Lowry, 
M.D. (Associates), Denver, Colo. Current Status of Streptomycin Research at 
Fitzsimons General Hospital, John R. Durrance, Major (MC), U. S. Army, Denver, 
Colo. Patent Ductus Arteriosus Complicated by Severe Pulmonary Arteriosclerosis 
and Rheumatic Heart Disease, William FE. Hay, M.D. (Associate), Denver, Colo. 
The Place of Cardiac Catheterization in the Diagnosis of Congenital Heart Disease, 
George J. Maresh, M.D., Denver, Colo. Diaphragmatic Hernia, John A. Layne, 
M.D., Great Falls, Mont. The Diagnosis of Gastric Tumors, Frank B. McGlone. 
M.D. (Associate), Denver, Colo. The Clinical Association of Multiple Myeloma 
and Allied Conditions, LeRoy H. Sloan, M.D., F.A.C.P., Chicago, Ill. Twenty- 
Two Year Follow-Up of a Case of Mucous Colitis, Franklin G. Ebaugh, M.D., 
F.A.C.P., and John M. Lyon, M.D., Denver, Colo. The Management of Lower 
Nephron Nephrosis (Studies from the Hektoen Institute for Medical Research, 
Cook County Hospital), William S. Hoffman, M.D., Ph.D., F.A.C.P., Chicago, IIL, 
and Daniel Marshall, Lieutenant (MC), U. S. Army, Denver, Colo. Congenital 
Cystic Pancreas in the Adult. Presentation of Two Cases, Martin G. Goldner, M.D., 
F.A.C.P., Fort Logan, Colo. 
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A Regional Meeting for the District of Columbia, Maryland, the U. S. Army, 
U.S. Navy, U. S. Public Health Service, and the Veterans Administration was held 
on February 19, 1949, at the headquarters of the Medical Society of the District of 
Columbia, Washington, D. C. John Minor, M.D., F.A.C.P., President of the Society, 
presided over the morning scientific session, Wetherbee Fort, M.D., F.A.C.P., Balti- 
more, Governor for Maryland, over the afternoon scientific session. Wallace M. 
Yater. M.D., F.A.C.P., Governor for the District of Columbia, was General Chair- 
man for the meeting and was ably assisted by a committee consisting of Surgeons 
General Raymond W. Bliss, M.D., F.A.C.P., Leonard A. Scheele, M.D., F.A.C.P., 
and Clifford A. Swanson, M.D., F.A.C.P., Governors for the U. S. Army, U. 5 
Public Health Service, and U. S. Navy; Paul B. Magnuson, M.D., F.A.C.P., Gover- 
nor for the Veterans Administration; Dr. Fort; Drs. Louis K. Alpert, F.A.C.P., 
Harold J. Jeghers, F.A.C.P., Colonel Charles R. Mueller (MC), U. S. Army, 
F.A.C.P., Captain Lloyd R. Newhouser (MC), U. S. Navy, F.A.C.P., Monroe J. 
Romansky, F.A.C.P., J. Lawn Thompson, F.A.C.P., and Joseph J. Wallace, F.A.C.P 

Guest speakers at the luncheon included Walter W. Palmer, M.D., F.A.C.P., New 
York City, A.C.P. President ; George Morris Piersol, M.D., M.A.C.P., Philadelphia, 
Pa., Secretary-General; Maurice C. Pincoffs. M.D., M.A.C.P., Baltimore, Md., 
Second Vice President, and Editor of the Annals of Internal Medicine; William Gerry 
Morgan, M.D., M.A.C.P., Washington, D. C., former Governor, Secretary-General, 
and Regent; and Mr. Edward R. Loveland, Executive Secretary, Philadelphia, Pa. 

The scientific sessions contained the following presentations : Radiation Sickness, 
Eugene P. Cronkite, Lt. Comdr. (MC), U. S. Navy, Bethesda, Md. Infectious 
Complications of Drug Addiction, Hugh H. Hussey, M.D., F.A.C.P., Washington, 
D.C. Bone Marrow Culture of Tubercle Bacilli, Sol Katz, M.D. ( Associate), Wash- 
ington, D. ¢ Treatment of Tuberculous Peritonitis with Streptomycin, Thomas 
McP. Brown, M.D., Washington, D. C. Panel Discussion on Antibiotics: Recent 
Advances in Penicillin and Streptomycin, Monroe J. Romansky, M.D., F.AL.?.. 
Washington, D. C.; Pharmacology of Aureomycin, Harry F. Dowling, M.D., F.A 
C.P.. Washington, D. C.; Clinical Use of Aureomycin, Emanuel B. Schoenbach 
M.D. (Associate), Baltimore, Md.; Chloromycetin, Theodore E. Woodward, M.D., 
Baltimore, Md. Comments on Stellate Ganglion Block for Angiospasm from 
Cerebrovascular Thrombosis, Edward B. Tuohy, M.D., Washington, D.C. Intra- 
thoracic, Extracardiac Arteriovenous Fistulae, Wallace M. Yater, M.D., F cr? 
Washington, D. C. Gynecomastia, L. H. Kyle, M.D., Washington, D.C. Current 
Histamine Therapy, Lester S. Blumenthal, M. D. (Associate), Washington, D. © 
Recent Developments in Q Fever, Robert J. Huebner, M.D., Bethesda, Md. Clinical 
Value of the Complement Fixation Test for Amebiasis, Thomas A. Haedicke, Major 
(MC), U. S. Army, Washington, D. C. Panel Discussion on Bronchial Asthma: 
Pathologic Physiology, John J. Curry, M.D.. Washington, D. C.; Allergy, Harry 5 
Bernton, M.D., F.A.C.P., Washington, D. C.; Psychiatric Aspects, G. N Raines, 
M.D.. Washington, D. C.; Inhalation Therapy, Paul F. Jaquet, M.D., Washington, 
D.C.: Surgical Treatment, Brian Blades, M.D., Washington, D. C. Indications and 
Limitations of Angiocardiography, Albert D. Kistin, M.D. (Associate), Washing- 
ton, D.C. 

Che Nebraska Regional Meeting of the College took place on February 19, 1949, 
at the Hotel Paxton, Omaha, under the Governorship of Joseph D. McCarthy, M.D., 
F.A.C.P., Omaha. The meeting consisted of an afternoon scientific session and a 
dinner meeting at which Dr. McCarthy presided and Dr. Walter L. Palmer, M.D., 
FA.CP., Chicago, Ill, Chairman of the Board of Governors, spoke on “Problems 
Confronting The American College of Physicians and the American Board of 
Internal Medicine.” 

The medical program was as follows: The Moral Theory of Behavior: A Practi- 
cal Approach to Diagnosis and Treatment in Psychiatry, Frank R. Barta, M.D. 
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(Associate), Omaha. Inhalant Allergies: Newer Aspects in Treatment, M. H. 
Brodkey, M.D. (Associate), Omaha. Use of “Tween 80” in Abnormalities of Fat 
Absorption, Donald J. Bucholz, M.D. (Associate), Omaha. The Treatment of In- 
tractable Peptic Ulcer, Walter L. Palmer, M.D., F.A.C.P., Chicago, Ill. Pro- 
pylthiouracil in Hyperthyroidism, Arthur L. Smith, Sr., M.D., F.A.C.P., Lincoln. 
Addison’s Disease, Robert A. Youngman, M.D. (Associate), Lincoln. Clinical Ap- 
plication of Radio-isotopes in Medical Therapy, Howard B. Hunt, M.D., Omaha. 
Bacteriologic Aspects of Chemotherapy, James M. Severens, Ph.D., Omaha. 

The Virginia Section of the American College of Physicians met at Norfolk, Va., 
on February 23, 1949, to enjoy a program arranged by Walter P. Adams, M.D., 
F.A.C.P., Norfolk, Chairman of the Program Committee, and A. Brownley Hodges, 
M.D., F.A.C.P., Norfolk, President of the Section. A scientific session was held in 
the afternoon at the Norfolk General Hospital, and was followed by a reception and 
dinner meeting at the Norfolk Yacht and Country Club. Guest speaker of the evening 
was William D. Stroud, M.D., F.A.C.P., Philadelphia, Pa., Treasurer of the College. 

The following papers were presented: Hepatitis without Jaundice in Infectious 
Mononucleosis, Bernard I. Lidman, M.D., F.A.C.P., Norfolk. Pre-Senile States, 
with Case Presentation, Thomas N. Spessard, M.D., F.A.C.P., Norfolk. Treat- 
ment of Tuberculous Lymphadenitis with Streptomycin, J. A. C. Gray, Comdr. 
(MC), U. S. Navy, F.A.C.P., Portsmouth. Pulmonary Tularemia with Two Cases 
Treated with Streptomycin, George B. Craddock, M.D. (Associate), Lynchburg. 
Pelvic Tumors with Ascites Alone and with Hydrothorax ( Meigs’ Syndrome), 
Kinloch Nelson, M.D. (Associate), and Charles W. Dennison, M.D., Richmond. 
Hereditary Hemorrhagic Telangiectasia with Profuse Intestinal Bleeding, John 
Powell Williams, M.D., F.A.C.P., Richmond. Pseudo-Hemophilia with Case Report, 
Edward D. Levy, M.D., Norfolk. Rupture of Aortic Aneurysm, Arthur Klein, M.D. 
(Associate), Richmond. Report of a Case of Stokes-Adams Syndrome, Presumably 
of Syphilitic Etiology, John Franklin, M.D. (Associate), Norfolk. Pericarditis with 
Effusion, M. Richard Whitehill, M.D., F.A.C.P., Norfolk. An Unusual Case of 
Poisoning, Ernest G. Scott, M.D., F.A.C.P.; Lynchburg. Chloromycetin in the 
Treatment of Typhoid Fever, Walter B. Martin, M.D., F.A.C.P., Norfolk. Cardiac 
Discomfort with Gall Bladder Disease, ]. Franklin Waddill, M.D., F.A.C.P., Norfolk. 


AppbITIONAL Lire MEMBERS 


The American College of Physicians takes pride in announcing that, by thei: 
recent subscriptions, the following Fellows have been added to the Roster of Life 
Members of the College: 


Samuel M. Alter, Los Angeles, Calif 
Walter Beckh, San Francisco, Calif. 
William E. Costolow, Los Angeles, Calif 
Edward P. Eglee, New York, N. Y. 
David Fertig, Hartsdale, N. Y. 

Harold I. Gosline, Butner, N. C. 

Robert H. Hackler, Jr., Washington, D. C. 
Charles Edward Hamilton, Lafayette, La. 
Albert C. Herring, New York, N. Y. 
Samuel M. Jacobson, Cumberland, Md. 

C. Harvey Jewett, Canandaigua, N. Y. 

J. Allen Kennedy, Nashville, Tenn. 
Richard E. D. Kepner, Honolulu, T. H. 
Robert J. Kinney, Topeka, Kans. 

Philip Krainin, New York, N. Y. 
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S. IT. Lauter, Halifax, N. S., Can. 
Noble D. Leonard, San Francisco, Calit 
Joseph Litwins, New York, N. Y. 
Gilbert H. Marquardt, Chicago, III. 
Bernard J. McCloskey, Jacksonville, Ila 
Hector J. McNeile, New York, N. Y. 
Robert C. Moehlig, Detroit, Mich. 

James C. Naurison, Springfield, Mass 
Oscar A. Palatucci, New York, N. Y 
D. Sergeant Pepper, Philadelphia, Pa 
Manuel de la Pila Iglesias, Ponce, P. R. 
Francis W. Pruitt (MC), USA, Washington, D. ¢ 
Richard Reeser, Jr., St. Petersburg, Fla. 
Bertram J. Sanger, New York, N. Y. 

A. G. Schnack, Corona, Calit 

Roy W. Scott, Cleveland, Ohio 

James W. Sours, Peoria, III. 

Charles W. Thompson, Pasadena, Calif 
Otis S. Warr, Memphis, Tenn. 

E. S. Wegner, Lincoln, Nebr. 

Joseph R. Wiseman, Syracuse, N. Y. 
Arthur A. Wohlrabe, Minneapolis, Minn 
Robert M. Woods, Los Angeles, Calit. 


INTERNATIONAL SocieETY OF INTERNAL MEDICINE 


The International Society of Internal Medicine has been accepted as a founding 
member of the “Conference de Fondation du Conseil Permanent pour la Coordination 
des Congres Internationaux des Sciences Medicales,” and has been invited to take 


part at a conference in Brussels from April 4 to 9, 1949 
Dr. Albert M. Snell, F.A.C.P., Rochester, Minn, has been active on the American 
Committee of this society. 
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OBITUARIES 


DR. HARVEY OSCAR ROHRBACH 


Dr. Harvey Oscar Rohrbach, a man of many intellectual interests, a fine gentle- 
man and a credit to his profession, died December 9, 1948. 

He was born in Longswamp, Pa., on June 27, 1870, and received the following 
degrees: B.E., in 1893, and M.E., in 1895, from Kutztown State Teachers College ; 
M.D., in 1902, from the Loyola University School of Medicine. 

Dr. Rohrbach taught in public schools for a number of years. He was a resident 
at St. Christopher’s Hospital for Children, in Philadelphia, and was consulting pedi- 
atrician to St. Luke’s Hospital, in Bethlehem, and chairman of the Northampton 
County Child Health Committee and Certified Milk Commission. 

A fellow of the American College of Physicians since 1930, Dr. Rohrbach was 
also a fellow of the American Academy of Pediatrics and a member of the Philadelphia 
Pediatrics Society, American Medical Association, Lehigh Valley and Northampton 
County Medical Societies (former president of the latter society), and the Medical 
Society of the State of Pennsylvania. 

Dr. Rohrbach was an ethical physician and a high-minded citizen. 

Epwarp L. Bortz, M.D., F.A.C.P., 
Governor for Eastern Pennsylvania. 


DR. RAYMOND L. TRAYNOR 


Raymond L. Traynor, M.D., F.A.C.P., was born on February 11, 1894, and died 
at his home in Omaha, Nebr., November 10, 1948, of a malignant hypertension. He 
received his Bachelor of Arts and Doctor of Medicine degrees from Creighton Uni- 
versity. At the time of his death he was Clinical Professor of Medicine at his Alma 
Mater. 

Dr. Traynor was an exponent of the highest ethical standards in medical practice 
and a forcetul, enthusiastic teacher in his chosen field. He stood for only the best 
in medicine, and his life will always be a model for the many students who came under 
his tutelage at Creighton University. Throughout his professional career he was a 
faithful friend and a kindly and tactful physician. Dr. Traynor had been a Fellow 
of the American College of Physicians since 1932 and was a diplomate of the Ameri- 
can Board of Internal Medicine. He was also a fellow of the American Medical 
Association, and a member of the Nebraska State Medical Association, the Omaha- 
Douglas Counties Medical Society and the Omaha Mid-West Clinical Society. 

His many friends, his students and the medical profession have sustained a real 
loss in the death of this able physician. 


DR. ALF HOFF 


Alf Hoff, M.D., F.A.C.P., an internist of St. Paul, Minn., and a fellow of the 
American College of Physicians since 1929, died October 9, 1948. 

Dr. Hoff was born in St. Paul, March 9, 1883. After attending the University 
of Minnesota, where he received his B.S. and M.D. degrees in 1908 and 1910, respec- 
tively, he interned in the City and County Hospital, now known as the Ancker Hos- 
pital, 1910-11. The following two years he served as assistant to Dr. Ancker. He 
later became attending physician, chief of a medical service, and subsequently chief of 
the Division of Internal Medicine of this hospital. Dr. Hoff was also consultant to 
the Northern Pacific Beneficial Association Hospital, attending physician, Gillette 
State Hospital for Crippled Children, and chief of staff and a trustee of St. Luke’s 
Hospital. From 1945 he held appointment as clinical associate professor of medicine 
in the University of Minnesota Medical School. 
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\ diplomate of the American Board of Internal Medicine, Dr. Hoff was a fellow 
ot the American Medical Association, a member of the Minnesota State Medical Asso- 
ciation, the Ramsey County Medical Society, the Minnesota Society of Internal Medi- 
cine, Minnesota L’athological Society, Minnesota Academy of Medicine, and the 
American Association for the Advancement of Science. 


CAPTAIN ROY J. LEUTSKER (MC), U. S. NAVY, RETIRED 


Roy John Leutsker of Rancho Santa Fe, Calif., Captain in the Medical Corps 
ot the U. S. Navy, Retired, died July 18, 1948, at the age of 57. Dr. Leutsker at- 
tended Lawrence College and received his medical degree in 1918 from North- 
western University Medical School. He entered the Medical Corps shortly there- 
after and his assignments included tours of duty at the Naval Training Station, San 
Francisco, with Submarine Division 17, at the Naval Hospitals at Mare Island and 
San Diego, Calif. From 1928 to 1930, while assigned to the Naval Recruiting 
Station in Salt Lake City, Dr. Leutsker also held appointments in the Department of 
Pharmacology of the University of Utah College of Medicine and as Attending 
Physician in the Salt Lake County General Hospital. He served the Naval Hospital 
at San Diego as Cardiologist from 1932 until 1937, when he retired from active 
service. He was recalled to active duty in 1939. 

A fellow of the American College of Physicians since 1934, Dr. Leutsker was also 
a member of the Association of Military Surgeons of the United States, of the Salt 
Lake County Medical Society, American Medical Association and San Diego Academy 
of Medicine. 


DR. LOUIS F. RUSCHHAUPT 


Dr. Louis F. Ruschhaupt was born in Milwaukee, Wis., on March 10, 1879, and 
he died on September 30, 1948, of carcinoma of the bladder and diabetes mellitus. 
He was educated at the University of Wisconsin where he received his B.S. degree in 
1899, and at Rush Medica! College where he obtained his medical degree in 1902. 
Following an internship at Johnston Emergency Hospital, Milwaukee, he was Pro- 
fessor of Chemistry at the Wisconsin College of Physicians and Surgeons from 1906 
to 1913, and he later served Marquette University School of Medicine as Associate 
Professor of Medicine from 1919. He had served in the Army Medical Reserve Corps 
during World War I as a captain, and had taken postgraduate work at Berlin and 
Vienna. He was a member of the staff of the Milwaukee County, Evangelical 
Deaconess, Misericordia, and Johnston Emergency Hospitals. 

In 1932 Dr. Ruschhaupt became a Fellow of the American College of Physicians 
and subsequently became a diplomate of the American Board of Internal Medicine. 
He was a Fellow of the American Medical Association and a member of his local 
county and state medical societies and of the American Association for the Advance- 
ment of Science 

Karver L. Puestow, M.D., 
Governor for Wisconsin 
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“A high index of suspicion” | ., 


~ 


The difficulties and pitfalls in diagnosing amebiasis 
are stressed frequently in medical literature. 

“... despite the absence of a history of dysentery, 
amebiasis must be considered in the differential diag- 
nosis of many bizarre clinical syndromes. . . . : 
index of suspicion is the keynote of early diagnosis.” 

In acute or latent forms of amebiasis, Diodoquin 
may be employed over prolonged periods. This high- 
iodine-containing amebacide “‘is well tolerated. ... 
The great advantage of this simple treatment is that 
in the vast majority, it destroys the cysts of E. Ais- 
tolytica and is, therefore, especially valuable in ster- 
ilizing ‘cyst-carriers.’ It can readily be taken by am- 
bulant patients and, therefore, eliminates the neces- 
sity of hospitalization.”’? 


5,7-ditodo-8-hydroxyquinoline) 


1. Warshawsky, H.; Nolan, D. E.. 
EA R | E and Abramson, W.: Hepatic Com- 
plications of Amebiasis, New Eng- 
RESEARCH IN THE SERVICE OF MEDICINE .” peste 
2. Manson-Bahr, P.: Some Trop- 
> cal Diseases in G al Practices 
G. D. Searle & Co., Chicago 80, Illinois “A Post-Wer Lagecr,” 
M. J. 27/123 (May) 1946. 
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Sor Fellows, 4.€.3. 


FELLOWSHIP PLEDGE of the COLLEGE 


Official Pledge 
and Frame 


Price, $5.00 
postpaid 


Every FELLOW of 
The American College 
of Physicians should 
display this Pledge in 
his office. The line near 
the bottom is for the 
signature of the Fellow. 


FELLOWSHIP KEY 


A charm, bearing the seal of The American College of 
Physicians; wrought in 10K solid gold and embossed in 
The College colors. For Fellows only. 


Price, $7.50, postpaid 


Available also in pin with safety catch. Price, $4.25, 
postpaid 


FELLOWSHIP CERTIFICATE FRAME 


To trame the Certificate which is furnished without charge to newly elected 
Fellows. Frame is distinctive, finished in gold. Shipped without glass. 


Price $2.75, postpaid 


Send orders to E. R. LOVELAND, Executive Secretary 
The American College of Physicians, 4200 Pine St., Philadelphia 4, Pa. 
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| TO PRESERVE 
The ANNALS OF INTERNAL MEDICINE 


Throughout the Years 


One of these Volume Files will keep two 
complete Volumes, or twelve issues, of the 
‘Annals of Internal 

Medicine’’ always as- 

sembled and readily ac- 

cessible for reference. 

Indexed on front with 

name and volume 


number. 
Volume File, $1.75 each 
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ANNALS OF INTERNAL MEDICINE 
OFFICIAL PERIODICAL OF THE AMERICAN COLLEGE OF PHYSICIANS 
Place of Publication—Prince and Lemon Sts., Lancaster, Pa. 

Editorial Office—University Hospital, Executive Office—4200 Pine Street, 
Baltimore 1, Md. Philadelphia 4, Pa. 


‘ Tue Annats or Internat Meprcrne is published by the American College of Physi- 
) cians. The contents consist of contributions in the field of internal medicine, editorials, book 
reviews, and a section devoted to the affairs of the College. 


Manuscairrs. All correspondence relating to the publication of papers and all books 
and monographs for review should be addressed to the Editor. No manuscripts will be ac- 
cepted without his consideration. Bibliographic references are to conform to the following 


style: 

4. Doz, J. E.: What I know about it, Jr. Am. Med, Assoc., 1931, xcvi, 2006-2008. 
Six illustrations per article are allowed without cost to the author. Beyond this number 
the author must pay the actual cost of illustrations. 


Reparnts. For each article published, there will be furnished gratis fifty reprints 
without covers. An order slip for additional reprints, with a table showing cost, will be 
sent with galley proof to each contributor. If additional reprints over the first fifty are 
wanted the order slip must be returned to the printer at the time corrected galley proofs are 
sent to the Editor. 


Reviews. The ANNALS will make an especial feature of the reviews of monographs and 
books bearing upon the field of internal medicine. Authors and publishers wishing to submit 
such material should send it to the Editor. While obviously impossible to make extended 
reviews of all material, an acknowledgment of all books and monographs sent will be made 
in the department of reviews. 


Susscatrrion. This periodical is issued monthly, new volumes beginning with the Janu- 
ary and July numbers of each year. Subscriptions may be by volume or by year. Volumes 
will consist of approximately 1,300 pages. Subscription price per annum, net postpaid : $10.00, 
United States, Canada, Mexico, Cuba, Hawaii, Puerto Rico, Philippine Islands, Central and 
South American Countries, and Spain; $11.00, other countries. Prices for back volumes or 
numbers furnished upon application. Single numbers, current volume, when available, $1.25. 
Members of the American College of Physicians receive the ANNALS oF INTERNAL MEDICINE 
in connection with the payment of annual membership dues, of which nine dollars is for a 
year’s subscription to the publication. Checks should be drawn to the order of W. D. Stroup; 
M.D., Treasurer, and remitted through the Publication Office or the Executive Secretary’s 
Office. 


Bustwess Corresponpence. All correspondence relating to business matters, adver- 

tising, subscriptions to the ANNALS, inquiries concerning membership in the American Col- 

lege of Physicians, et cetera, should be addressed to the Publication Office or to the Execu- 

tive Secretary. Books and reprints presented to the College Library should be addressed 
Secretary. 
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